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gikSii^fioD m s'lm^ 
11" 
= /_! iSi. 
9  0 '  i f a i a s  
til® .»©l0a#@ m-m fea?®®diiig feas .&d*rafi©ei. witM !«• 
prs®@i»i»#®. flie an-
•©ept&R©# ant mmtrnt impmwmmMt 0t toylirit ##rii €,#itoii* 
•strata fhm hwm^^ing 
-til© 3?#alisAtt©ii: tliAt %h.e f:r@ient t®-«liii.i<|ii©# 
toT® gm€w&llf ®V0lir®t tmm tli® @0®Maat:l.o.ii #f iafoi?aati©tt 
fr©a #rop 1ii*##€lag| and a.#i'@0ia1.©4 fieXd® ©»pii&-» 
®i«#s tM# p0t#iitia3. mlm# ©f resesP'ifti :&ii€ ©©»-• 
flms 'th© ll#sira.toilit|' of stwAylng new i»r®p©s^.l#» lf*®e€-
lag pr®©@4tt*»©s ai»@ ©ont inualiy stibjlect «odi;ft©atio.a as 
ii#w Ittf^rastlna %.«i5oti®d B@f0.3» a mew a«th&€ 
gaia# g©n#3?al a«e®pta»0.®, «sp.3.e is 
tliat Its t0 ©it.i*i*«fit 1»-re@diiig 
ppaetl©## will ^ftmw & 4®#i€eA 
Til# m@th&€ Qt pwm^nmttm €lpl.©lA 
lift® s & B  i f }  i # '  f t  m m  i n  © i i m  
•br^e^iiat. It is^a p3*©©#,tmr@ 1»f whl.A sp©:iitan@oasl.r 
ring TOii#p3.#4a fl&nts it©ritifl#€ in fUm stag® 
witli til© aid of m. g©ii@tl® marker tti® ap-pFextmat© 
f.r#«iwes«r of 0O«ti,rr0H.®® ©f »0,ii©pi@i€ seetlisigs- cif Ij'1,000 
In aaay -ci^ra p«pitlatioiis Ig liigfci eaeagb t# yia'ld large 
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mmft wli®ii mm p&seeA -thm «©mapi0l€ 
#%&%#.. mi« wmm Astewiniag what 
ifiitl&l,. a^mntagts wt» &|j|j*r©at f#r th© ao»©plolt .aattont 
@t Tmmww^^ liaes of ©©»•, fii@ pf«p@ad0-3mn@© 
&f mi.€!&mm t&r- tliia mm& ©bt&lnet hj &&mpmr%mg 
tu& ©©a^tttifit .#r Ummmfems aipjleia witti tfe© 
'mmhtmlm.^ fttoAll'ty of t&e f#X3.#wtet %w^ gmmpB 0f $.mhm€ 
ItmB tmm the B'mm^ sssr©®. pmpml&tlQmAt (m) & 
gmup &f eli't© Mmms %hl(M M&d t©®t#t prwlQit,#!!" 
mn4. 't&umd to to© ' f®? m&t mud stalk ana 
mrmmgm or Ab&wm -far oomblalag mbllity, &a€ (h) m r&nmm 
srmp of lia^s- deablnia#-
ability w« t#t©wiii#€ If -th# use -©f t©p <5i*o@8 tests., fht 
slmgXe 0r©«-® ^ tmter p-®.r@ii% tot-
saw*® It vmm it#t • related' mrl@ti#8, fii® 
mb0V@ ©©»p&ri«®a'S PI*©T4€®-A m «m3.».atl©!i ©f th© 
©f lii®l«Aifig til® .a0..fi®pl#it iaetli©a im a 
is3?©trara. 
BMmv m Litia&fiias 
Monopl®i4y in mlm&tl&n, plaas, t&p «r®s.s 
and ©0»fei.Rlfig- mrm i*#Ti#ir@€ in tlii« 
a«etloa» fli# lm% two oabjescts,, mwm mn%f 
hwlmf fit# gsaeii® p%&mm atiran#©! tijr 
St&aier ana iurnham# r««p«©ti'r®3.|'» •®#iisl4«r#a h^wmin* 
»©tll#aik t&@ tM^€ ®#3.@0tl©ii plan 
pr#®#ntly mfm^X^hXe, is is d@ta.il. In the »at@rial« 
and 
ia lais# 
Qt til# twd $«»# ,«®ii#p:l:©it aad ©»»© i8| «3£-
p:*»®8se4 iitjp'^f.trea#© 'fay thm t#« monopl6i€. S# tha.t 
in mmmmn -tisag# tii# t^im 
QjtrryiKg m gaa#tl© #r. -©feromo#©®## 
in e&isli mix met tiimy werm mmmmlty' 
er aaft tiiat 111# tern empim-ai»®® 
til© faet t'laat teap3l#M» of amis© »i?ry ©aly m® &m% &f 
©liroB#s©ia#8 p©r ©»1'1 '<«©• «©li, ty|j« 0f tlie a©mal 
•p&l3?-> • amt 1« pr«f#iPi»e€* Im this tit# tw@ t#raB ar@ 
lis ©A iii'fc#Fisii«g#sfely mi&m la th« ^ae# of €ipioi€ mrm 
•©aus© no ©©nfitBi^a, 
m&t cm was &ne of tfee ririt %© reis©g-itt«@ th® 
tlal impmtrnMm &t arlstog W pa3?tto®a®g€ssia# 
if# pmmmtmA Ills p&pm m & %&' ^wmh&ru to 
iapro'T# thm tm ©tot&lai-ag hm^wgrnm diploid# 
trmm parth@ii<ig@iii© ©mbi^©»» -Emmt wr^ea wttii &pe&%@9 ©rosaes 
ygajearia C®Q-w»©n mtwrnWimPWy 2-^1 fruiting 
plaflits wM#i #saiibit#^ »a't.#i»iisl gem.® ®rf#et@ mat Qiij»©»©®o»# 
H@ tliftt tb© iaitlal t®v©lopii@a% wiiit 
lia'T© ^®®a with «mt)«0at4,©iit aotiljling mnA m a ©oa* 
til# pla»t» w#r@ lio»®»fgot©8* H@ als© 
o'tosftrrad. tlmt liootiaiim mnd d&ta tipQm otli-er spBet^m lijferids 
iiidl#at»a. timt pXantig i?#a©Bfeliag sp.eoies 
0ft©» enettr. 
file first f©p©rt o# teapipity In morn, waa 
s&a® hf Sfaditr 13$) iM If33.- IMbm to® j:*@p#ri#€ tJfe# ommrmnm 
of Qe@ft#io.iisl. MapioMs 'iilita x»i^®€ pol.l#ii m» ti8#4» 
lftp3..si% ill 0om to&4 limm r@p»r$#€ prt^i««»lr i» waprnfe-
lialiei. fo». fh# ttm% w&pd'rt wmm im lf2f m Bamdiiliii. 
|E|| pm 22f) in m&Xnm- was t%m% j»@port©A 
fer i*« *r* it&diar#. attd %rrit#,r» i» p&p«rs pr@8®ti.t#4 
for# S#®t4©ii ©, 4s»&e# a©i.,, loi»©0| Iowa, 
iftf, |tIttptt1iliiili#A)...* . 
A ii&lferiiai Jtopiold wmm n&mAolpU {2$} in a 
itmai- of tJi® of .iift&t %.5P©«ta#nt on, %1%# f«r%illsa'li0'si 
p.ro®«tts» la pro;t©;ai®« of •|.tt»pl.©id ssls®, Randolph 
aad Flab#!? C3?) 13 paptlttnogeitl©# aaterml aiploias 
&s©»g 3Lf,liS . RaaAiJlpli ( 2 $ )  f^twsi, a 
#f hmpX0i$.f wliefi |»©ll,».ii t»s m0#4. f{l» 
i»«8o3,ti tii&t m^mw tmmtment the 
li&ploia freomea®r »l>3?©xi«tiely 50 P®-S* 
•irtAfciltti' 50 "pmv mmtt wm iittl# if aaf-
js@t lii«r®ss@ la- by .usin® tto 
<s.3? app^©2ii»t#ly li20011. 
ii» lali*»#4 li»©, m fe^ferlt, a e®rii»- a^genstt® 
« &iit «l.s#eli&:ite#a« ®t©eka wmrm mmm&. la tlie study. 
AXX hmpX&%&,» mmm mte-ri»3.» 
, Sfail»F l36) pr©g#aies gr^im 
rr©ii peilea &ii-4 tmm pijllea. 
M fr®tii«6y et It&ploids o.0emy**eA la tli# 
gr@«p th&m la tli# x,^wmym4. liiiw#*#!*, tli# fj*©qw@a#j ws.s 
aot gre&tly iiior©a®ed «wr ©©at:??©!. I* wits timt 
ft t@ii4e.aiil" exist.©•€ for sior® liapi^ias 'mmut* in. the -progeay 
e©,rta.tii liaeg ttimtt <st&©r». file 
tii&t nertalii ftaale |sar«al» liaS m in-
flwii## eii'%it# li&ipl#l.t rr@Qtt«.a#r thmm tii© «i»©attA 
©#• $3 'hmp%&t€B t3?aiispl&fi$@-t t© tfa© 41k 
pr©ditee€ «ll'k« &a4 tf mf tlmmm a.#t 
¥©l®]®'-F©Ftttii© mai'iig iate3i*®#d.ln,g asid seleetioii# at-
teapt#i. t© wlti@li would ©mS'l^teii'llF gl^® 
& f'i»@cin@ii©j #f M% wm€ R®t to 
tftlaiag tliia •0b|@-#ti"re» S®ae ©f th# trlfh wJaish li# 
• 
was wopkiag hat & frnqu^mw mmf 1|I.0©» 
Itio&i## C2S) tfeip## sco<^iiiig« leaofe with, it^ own 
root gyst€i3l grewiitg & siiifl# ©#fB .fcera#!. two &f 
til#®# mt*# liaplolt a»4 tto# ©tlier tms a €t..pl©4i.« A® tb,# 
genetic eeastitati^B® of tfa# tw© |a«r#at« w^i*® te#i.#n, tii© 
oalF mmmpfAmm'pm&l'hle was timt fti# tw# «el@l 
d©*sl®p«a into liapj.«id, pisats* 
&%mmt 112) f©ttttd two aais# haplolds among 1916 
pFogafiles of & t3ri8©.Bte--dif:loia «iPo«g. H# 
etateA timt tfaJts fea^lnidf mte w&s net 'slgnifiean.tly 
f®reat limm tli© sp^iitsneotts ClsSOOt) re-pert## 
In ® report ©n the progress toaplolds^ 0lisee {fy) 
W&.0 ttble to r©ls©gals;« tlie ®p#nts.ft»©m»l.y ©ee«ri*inf haplolAe 
hy msing geaetiis ttarker s%00kB &m p&tXm tsi^ents. The 
»oet cliffiottlt problpa, liew#*©r, %me to obtain AlploldlEa* 
tl©n so that fertility wmiXd aeh.ic'reA- By mmsalli' 
©p^on.iag asther.t aaS getf-pollts&tittg %Ub pisnts, a few 
MaploMs s©t. ose or t%ro Attotlier posslfeilltr 
for ototaliiiiig Ixapl^iAs VBM §.Mmmn3trm,%®&. wiien m lispl&lA «.»€ 
a aiploti. w©**© ofes^wet .&s .iiestiers la R side twin. 
The €lpl©3.A meab^r was mr-o^r owt saa. sel.feC bmt twin# w^rm 
aot oI>s©3?v#€ la tti# profettf.. 
C3ha@« C5) that aip3.#i€ «@«%©r« appearing as m 
result. o.f ^sp©a%aae©tts ©in*©®©#€»«€? 4©«l>lliig In. oemsioimi 
ooiitributet t© tli© f©futility #f » E® 
that on «i«3.0mlatt©Jis «€»»api0l4s 
itWtk •#li&ii@» cj# a©-r#l.#pi-iig m gp#re. 
He,, lioM©T«r# m hl^e^ otstaiaia.f mm 
aip©mf# of i».i iJ^r ijiaat' &f dros® Bantaa 
ktraei® froa pl?^nts|,, whereas « a-r^mg® of ©a® • 
fctalf p©,r plsat ink l£e:rtt«ld fr©« p%m%M} w«« 
BpQm'%M&Qmm &Uw&m^iomc detifeliag In 1li@ e-mr smt 
tas«@l ttneottBttt for tli® »#©€ #x@-@etl»g the 
tli@oreti©a.X« Of t^p %S 2$ liat eae or s®r@ tlploia 
&tttheses* Of tHe-t# 26 M mmm mlteA^ fielting oa© 
or »or# ©##4® per pXmnt' imm.'Mwmmm 3-5 k«i*iiels per 
pl&itt). fi|e pF'eaeR#© of a aaS 2,ii, iti roat 
tip «a©&.rs w&» fmwth^T th&,% spotttaiieoue d^iAllag 
a©@urr@4, 
AiiQth#!? mpmt 'toy §lis«# Ci| moml»%m€ toteraiaiiif 
tiia tvmqmmmw tt#ii®ploid6 In a doiibl# mmn .liybrlt sbA 
Ifi 118 mupmmmt sli^ie «r©#« ant tiil>r'®a Ito#®* 'laeli of ' 
tli@s@ gmmpM itrnm l.afer®t lis©#, tw© single ©ross^a, 
&a€ -0»© €0ittbl© wmm is!P©.i##i. wttti 
peiliaaior s-|©®k®» mm &t&®U mA tlif*©© pw^l© 
plmwa.# stooka, f-to® ,re#al.ti.l.iig @i®®dl,iiage did m&% sliow 
%h.B Aaaimitt pa,t.©r«.l. »#r# ©i^#a:«A »s 
p#asi-l3l® aoiioD3.©lt»,. fiml 'irerifl.efttiofi ws® .«€© hy ©xaMiti* 
lag T^Q% tip s-»&ra» 
A total, of 3i|6S4 seedlings ms eisasifiea fro® tiie 
tloublg @ross, two tToases, aaci f^np S.afer@€ 1 !.»,&»« 
Cjfese^et m9m.p%&%A fireqata^lis fr-Qm & Qt 0^k-6f$-
tQ s tiijli of fik® sversg« fr#qiiejie,^ .for tin? eatir© 
»!;«% was Isf013# It was ©lissr'fed. tti&l «©#t 
%'-%we more .fa^omW© %e jaoncploid OQ&uTre&m tbaii others. 
t% \-#as a..ls© ©b'Serteft tliat ©e?»ts.i,n p©l..li.fi&tora W'^re sore 
efficient sti.si|.Istars of fesploiay lilm« ottiers. fli@.r8 v&m 
a s%roag @mgg#stloti tiiat %lm of liai^loldy In. 
ti|rte.ii.s mm hm ppMi#i;©4 frea tiie frequesisj ©o.eur.rl.Rg la 
t&© l»br#4 11a©.©.* fhm. pw.ia.oteA ®ojaopl©l.«l mitje fo,r the-
€owl)l© @r©ss was 6.,5? aoTOploids per tfeottsaad ,keriiels,, 
tii'mrm&m -fcii© -m^%ms.X mime waa 0.6? ao-iicjpl<iMs isei* 
lAte-r ISliasa CS) ;repor%#€ q..s .& total ©.f Ifi aoaoploldis. 
Of tjaest 282 .r0a«.i#« th# .flswerl,!^ stage aad l.3f alisd p®3.1#ii.». 
<5;f ts© .f©r»i#4 k@w.#l.e .after self |)@l.liiiatioai 34 
1^1 ©It©.#, diploid progaar* t&« p©ll#jt 
la dlpi#M m&t&m-tm %hm tss##.!* tmm tbese 4.«t& 
iU wm &g%i:ii tJiat hmmo^'w^mus^ diploids 
©aaia 1:# Jf3p#a t.,jop®xla&t.«3,j 1© per .##it-te ©f tti® 
B©fb t&# «««€ aat p#J,a.eR parents w®.r@ i'ottaa. to liaire 
mm Imtlmmmmm. mm th^ ,r&t# a.« latere©®lag fa#t 
la tto© poll#*i pAr#at -mmm sine# It a©jie ©f It# 
geaes to t^to© *«>tt®|3l#ld plaat-, A Ijr .ssa# 
was mt tbs aoiieplalil. 'freriiisnoj wtaea 
tw© litbr#i.»,. 43SI aaA 3i»1.3., imm «#©€ as pollen parenfa 
©•ft a «f»©ss sa# tH# olagle ©posses and 
lliiffs* fli® two iabwAa «se4 as pollea pa,rsri-ts wer# 
f0iiisi ft*# ttff#-F©at .©ttiiiateg cjf t.fee rate of aonoploliy# 
Biwltei* of aduoplaits -oer ilimit&iia; ?«;©m,e1.s «^ers>g«.fl O.lf 
fdF A3i5 %*€§ fof* the purple pltiamle 
a^teplstil# c»f tlifts# two i;al3ip«i,a was mse^E as. tlie g-enetie 
a «@«a©s f, was tiMmM on 
#€#4 sQ«r#®s-, t&e wf m^mopl&idy per lom kernels 
wer© f0«f43. t#. 1(« s® 'ImmB&w-ter, 0*39t il«lC*g* 0»75» 
Stiff S%»lk OSSoii Sarly Syatlietie, 1,131 
d©nt l.absr#tg ant aa€ stiff stalk aynt'li.et.1© 
C^iSSeii.,. i»45» fne s-ean ef wmmBplmMf tms 1.©1. 
#r«5t#fir w«r« ia the aboire «ttiAl©s. 
It *as 8tat®€ ffeftt til® mte of a#tt#9l©i«.r t.©€S@€ to fe@ 
y©a.#iiy 1*«> tlie .liiteii#itj o.f to wliiA 
t^e irarlTO® tiat pr®-'riosel|' sub*-
tliaf *#ii©ploi<i7 Is gmm&ttmllw 
w&a 9mggmmtm€' fey Sfesse frsm |:e) tt»© lai^g© iimmlaer ot aaao-
p3.@td» tmM mm® ssed prn'^ntm, aaA <!>) ths im^^rsas## 
rat® 0f mmm&pl&XMj la tii,# prog^my ot 4.©..» 4a 
fli® nwifeef* &f aoTOpl^ittg w»fi.et fmm i©i»o to «©ireii 
per eeei. p&r^at in s etudy ef 1,065 plsitt® of a Tmrictty. 
iQ-gt s##t parmat# yi.eltetf m asnsplsias, fliree @d#a parents 
g«ir© six sonaploMci eaoh ariJi yiislde^ aoaoplait® 
e&@li# ilm«# gtat«4 ttiat m lili^ frecjtaensy waa aots 
explsia«A clause alone., tliat a 
axpl&mti^a was tliat eertsiia gsscitypus faTowi. p&rtli©iiog©»8is, 
&Rt th&t this action wa« a©st .llEelf tae %© an effect or* 
ig,lii&lti ig i» tti© Intii'rMttal egg ganett . 
Qli^s© pr®ii©ftt0€ €ali:» #0*partag r»%esi of mQ"mop%Qk&^ 
%M li©»oiyg©tti pMl&tire t-cs 'mt®# la the 
tlm from wlitefe the 'UmmnygmmM 'dipioiAs ofetelnea* la 
all ea.#®s tlx© m%.@. of «©noploi% wms .l,ii@3Peas#€ la tlia 
e:|r«le> Poi* ©imapl©, th9 hmms'gm» illSf & 
frequeaey ©f 8*70 iionoploits per thousaiii. ke»ele,. wtiersife# 
its parent wmrl&ty istxtt St&lk Symtiietl©) jielduft o.aly 
l.»2l ma^plaide per tiiomsaaa* Unc sweet ©orn ®0ldea Cross 
Safttam ais#. prwidet m siailay #m®iiiiI.©. &ol€«sa 0r©s® Bauatma 
Is & simple ^F©»« sf twQ f|:i, 
extraeted t^&m tUmm Ittbreda w%m late©!©A H152 S1^3# 
i*©gp©eti'r#li'« «0ii@iil.0l% ia •ii©ni&l 
#ol.{l@a <ly©®s Bmatsa CF3f »: W511- vms ii'»OQ per tlio«saii€*. 
wli©-r#ft« til,© f^®itie»ey |-m. S©ia«» §m&B B^ataa III152 JI1^3) 
wm,M %&m%B nojtoploAas per thmuB&mA-^ 
fjpeqtienef #f Cipiolt in tli® ta#©©!, aiii. the 
•q.ttfitiititi' -of mm'&L mp#a #@l.fiwg w#3p@ t&mmA. %•& to© gy«a%.#-|? 
smoug a®Jsopl.#.|.4s i,®rlv©4 frcia hmm^m'ggm& ttoB emmmg 
%U^ ImittmX mo»0pi@i4.# f#r &f tfci© 15 
».oii®i?,|.#i4s froa til# iid:®#,i.jr,g#*iis €ipl®ia SXSfg IM 
w#i»e grwn t# aatmrltf * All ©f ftb©#® fesA 41pl©M aeeiiors 
la tis© %at«#l8 «,*i€ All S0t ##«€ w i^ea p©llimt#d. fM-s 1# 
wMm it 1« reae«fo«i*©t only 10 
p#r ©eat ©f tfe® ittAtlal monoploMs tmlmtrnM mmld to# 
em0mm»fmlXy mextmp&ixtm&$e4.# 
aixafi© d^fielmteft tli&t It w©ald very €©sirsH# to 
tQwm ft -mrietf tevla# & 
lilgli »«3B0|jl0ld a»4 .agfij-iieal# 
fliii ayatheti©. wottlA hm 1# to tO' tia»# »#re eff#©ti"r© Mian 
pr®«©atmaterials a# a s©mr#« of a#w 
4iplol4 llii,©«. 
i#l,##ti©ti WlmmM 
BtrnMrnv l3f) iamefe- S#l##ti«tt plaji for 
Aswlepifig Btw llii@« lif sailing mri»ty ®,ro#«@s wttii & 
ifibrest*. l*en tUou^h %ti% ga,»et8 is not #^a.laftt«€ dl.r®#tlf 
li'ir this da#« fmnotlom as tto@ wait ©f sel^otiott. 
file plaa Is teo'sp'n.et te avtreea© tfe# ©xti&iisi're eir&l'aatlQa 
to tUm f@w s«p#ri©i* IMiviftiiala |syg0t«@) 
©«seiifi?iag iR ma ©pen pullittAt## mrlaty* StMl®!' Isaa## tM© 
piaa e,a me fmm% tb&t gmmmtmm ©e©air morn 
ia a |i#p»l»tlott tlian #©s|jftr#fel@ mfgQtm* 1© 1&® 
f#3.1@wi'ag #xa«pl.#i. 'If @f s gt'rem ©©lateiniag atiliitr 
aeoiii* with: a ©f 1 p## mmt., lli©a fearing 
a e0i*r#8pond.iaf ©dsafeialjtg afeility «|i,©tia.€ ^mmw wltlx a 
f3P#<iTiener ©f 10 p#i« «@»t* flie #f fli® 
tlaa §aissi«-t« ' of m«liig &a Xi»© f&r rn&Mlms 
a s®rlee of mmsmm wltii m somrae fb@»g @r©®®#@ 
a2?'® tM©fi self®® aaa ©ttt#j*©se@€ t© & mim&n, » fh® 
smperi#!^ yi#!# @f aa iadlyiAml, # ntry to tli« ©ro&s test 
will «f m siiperioF §»©%©, fmtt tJi# mmr&m 
ifaFl0t|r» ioatiait##. i,tttoj*©»#iii.g ©f the omperisr iafe-ret-
®jra«a#« is me®®s.#arf to ©fet&ia a mmw Itmm* fwm 
©f tliis m Spragae l3l)# 
&f»# is) ftkat unl### .speeial pi*e©«tloiifl &f»# talea, 
a@w lift## *111 t#a€ t© %#©®a@ mX&%m€ t© existing 
lfifer@4 lines*. as€ tfeat tli# »iip©ri03p g&a#t@ m&mmmt 
i»ola.t@4 a# a dlplsid.-
BttfAmii*® 13) &ppmmU t© ili® ©ijeetive ©f ^htm.lulm§ 
U€tmeBfgou& ia«i'rl€aftl-g o,f 4©ttbl©4 gaa#ti# «©:s«tit«tloii i® 
flit &v ««ltipl® tFsm®l##ftilon W&r ttii® 
pF©®edwpe a «p«ei&i is r©tiiire-d Hairlag -all or its 
ift-rQlfe-l in traiasl#mti@»® tQ tUm O^a©*.-
tfe©i^a type* , .flie first #tep la 'tiiis^ t#«liisici«e is to aaka 
ft ©f ©Fsg-a©-® thX» • sp#©i&l t3r&iisl©omti©n -gt'OUk 
aaa the tasirtd &m.Tm fmrlmtj* After seiflug thme 
m af tUm pr&m^W -Q-i*® @X|>©#t#€ t# fe® k#s®«Fg»a« itt4S.» 
iritesls. ai*@ .rsally «l©tibl©€W tsa#t«» fr©® tb© 8©tiF#e 
ipari#t.|r a«t mm m%mMXmr t# luWmM. l-JUies. 
Buwtiimm €l.#.©m#s#9 some ai»€ifllBltatteiis, 
:r®ti€ia.l e®aslt®f»atl©.ii.@ #f tlie M«tii#€., latil tti® speoial 
t.ran»l##atll©a #t©«k Im <l©.*»iir«d, ii@w@v#r,, aatbot will 
ooatiam© t0 #©©mp|- it,e tli@#:r«ti#&l 
Cros® -fests .asd '§&mhtmkng .A^illtj 
f#p er»#« w#r«i ms-tfi ta the 'r^sear^ ©f tfais 
$#• #v&ima%# %um mtoilttr ©f tii#. w&rt&m 
gW'&mpM tefitedi & %rl®f ti8©i«:s«l©tt ef tlie lit^i^ 
fttittf# p©rta,iaiBg %& f#i> mx-ms -tests mm& ®®aMaiii# a^bllity 
is pi»®seat#t« Sttili & MMmmsalm will «@3?v® to illnatrat® 
%hw m&m sad liait&tieas of tb® #r©fl® t##t« meed h&r&lm 
aad to pl&m thm w&lu^ &.f %hme t«sts is tfeeir pr©p©r 
®p6©.tiir@» 
I If) 4®M©a®tml®t tli&t m few e&i?i*@latiime 
pl&at &mA mm'^lm.^ng' -mblllty of l«ttor«€ 
ll»#s W&W0 h'i-gk f© imm s«ae 
Aisti'T® mitt©# Cl^) f<ia»t & ^los® yela*-
t-tottsMp hetvmm jielts iafei»e€#'f&rl#ty ©p©»»@s, mm& 8a«« 
®f thm parents.! latoreas, tm geneml, h#weirer,, 
til# ^orrelatiQits pl&st 0imf&'©t©rs mii4 yield of %U® 
ia mmmtksmtlmmm law t©© Iw to allow • 
til© hmm&mT to s©lii'.iit f&r yi@l.€ -mmlw o« pl&'Wst , 
bat they hmwm ^mm m thmM 
11#ii will lead to ia th& 
la-rls Cl0> wm %h& tlpmt to ,sttgg#flt tti® «®# of top 
i^rosies t« iafertA liaesi li#w#ir0r,. 
©Fossei ImA %efeii &AiPo»t«a wmwtmkmlf fmw «»@ in the iw» 
pr&w^mmnt of #peii ip#lliiia.t®4 
'Xirifig lii© ©arly peridt af liflrit mm hwrnAtng, it 
was ©^st^aarif t0 #*8,lmts tli# liii®« testlaf all possiMe 
:sln^l» ©ross#® fs»®» a -of ImhT^A tM© atanbes^ 
&f lia®« a. esipa .biee©t#r €«t#l©p#€ laeTOas^A, it l>e@&a@ 
physically and fimii,@i^lly ispessifele t© t»@«t all poasitel# 
©oiil3ia&tioii«:., g@a#iE»al prfenti®© is s€i»@#ii-
©at tlie |>o©r iat«»#4 lia®s ^jr a tsp ©ross t#st, tust tli® i*®-
laaiai^f ia single ©ross ©owtoinfttioas, &a4 afi th@ 
basis of $li@ gingl© ei»0s« ,i»«salts f.©st tlie p:r#ili«t©i. high 
yielding a®ittil@ @f»€iS8##* 
J'e-iAia® lis I ®®tifflaleA t&e ©f ^2 do»bl® 
#F0«s#« toy iingl® ai5€ iaisreft-^mri^ty iAta. 
iatei»®a-^ari©ty. mtrn w®r# foaitd to hm memrX^ m reli&bla f&r 
•pr@ai©1;ifig' a.©«bl@ ©r#as •yields- as t^e more e:Et@iRSi"t® siiigl© 
#ross S&t&, 
•file fallowing 0or3?#lstl;Oiis hmtwmem th# tap ©rcssi aii4 
@ia-gl© eross' »©tli©€ of mw^lnAttmm of lla#« w@« f#mt la 
til© 'Bmmmn ilf), 0.53 ©••fO| 
^mm&n aad Haye.® <20), and #.?855,l Gowaa C9)* 
0,ii'872 ami 0.3206, flie abeir© werMef# w#j»e ia &gr®®* 
m&m% %h&% stiperiey lines w®m iA©atifieiS wttli afe0«t esttal 
Spr&fii© a»€ -fatma 134) tti&t tw-
®#w© ^iffeir«at :j!l*ti«t4©ii®« 1&« inb r#4«Ti«*i©tr Ct®p uross) 
t®ati :prairid# #valtt&ti#s ii:if tb© b&ei® ojT gtii.©i*al .©©labliilag 
ability* vig^rmm t&@ siagl® er®®# t##ts mmm tli#ir aaia 
pmrp#»e in ##t©»iaiiig t&© ««st pi^-iaisiiig' «p##il"i@ ©oablm-
tloftg. ffeey •d#fiae sp#0if|@ mad g@m&rml abiiitr 
aa f^llQww Ip* 
Tbe «g#:n©i*ml coafeinlng ability» i» ms©a to 
d#slgiiat© tiie mfmpmgm p#Tfoman©e o^f m liae ia Jii^brid 
eoabiiwiieii* - « ' Th& t®rs ^speeifi® @a»bi,iiiiig-
ability* is t® designate tiioae eases ia whiofe 
©ertsin ©oiibinationa do relatively better ©r wr®e 
tlmn would b@ ©xpeeteA ob the basis of tli© &¥«rage 
perfQTm&nm of the Hues iiiT®lir®A» . 
B&y0@ »m& -^mmM&rn i%4) md ®^e®n (15) tota 
iiidi©Rtii^ that «#iabinliif ability wa« mm iiai,erit@4 <feara«ster. 
fU9 data latitat®# tliat liaes of biffh @©«bi»iag mbility 
w&rm ebtai.ii©€ aor# tefbrlta ifhlmh wer# ©'Ott* 
p«s#t -of. high mmhtmimg timm tr&m ii^bri#:® ©©isp©s©t 
&f Xw mmMmlmg i»lfir@€ linus, 
Altiio^gli til# of i#ss@rs h&a pr@f«d;. to b# gr#at 
pra0ti-eal i»p#rt&ii©# by ©liaimtiag p&m llmB &ad allowiag 
tli$ bre iAer to es#«©0»tmt'e m the mmmlmlm lia€»» th® 
• f '  
Qmestl©fi -of -nfh&t trntmr to hm "beea & ©©afiaaliig 
ps*sbl©ii, 
BesrA 12} f©«»4 agfseiaest. i»tw#e,a %hj*m 
two -tirigXe eroste# «.»€ mm open p®,1.14m"b#4 tsestar# 
ia evsluatiBg i,«"br®4 iiM©s. 0^^®a lift), mslag s lo^*»yl.elt*-
Ingt loagiiig»8.m#e#ptlbX« v&Flatr as# a i©l€isg, 1©^-
iag^F#sist«,iit tdiifel.# §r©#s,, tUmt the®® twa mristles 
wlien ms#4 m® dlft aot gliP© siiiilar mn&iai of tii© 
IXmB. H« e©ii®ltta@4 tii^t tn© parf®*®®,!!®.© €?r segi*#* 
gat@.g iE t&p ^mmm aalag fe-©tjfi testers was a better Inai^a^ 
tioa csf g0ii«ipel eowMaiiig abilifef tlias th# wmultm ofetslti^t 
vAkem omly me wms a#eA., 
(^1) stuaisa $li@ ttaab©,r. «€ of 
t#sta'i?«^ fAiid ©0aela'€®€ tteat the nAs^iaia ,r@is.%lire iafomatioii 
Qa ability wm wfetR to tea tmBtmm 
%m %iir@# ]^#pli6mtioas. F#€«i»er and Spm-ga# Cl.3).... 
00iieli4i.@4 tli&t thm greatest gais is liif03?ii&tl©a, &t total 
©oatoiai-iiiy .for & ftmmA' mmmhmm- &f pliois mmld fe® ©m* 
parted liy ifi®r#&slftg the of steoM, 
me atii3.b®i? ©,f lSa©«, aaS tli# of replis&tioas# 
Sprngme aafi FeA»«r <33) ol-^taiaei. rmmmltm Inmmtlng tii&t 
€oiil)l# ©i»o.ss gmm & »©?».© e.£>iisi.steat per-
f Grmaee tfea» 8%n le ©r©ss ttste'rn at. -ftlff ©'reut , 
o're.F a p#rta€ .of Eoja-s sua Spmgn® 13©) ©oiiel«A@€ 
tlial? & .single ®i»©S8 Is sot a€#qmt#'r®r testing new 
llmm Mhtm the naim i# gemmvml 
ability #f t&e limm km all «©sblii&%i@tt8 • •ite^miitger (24) 
f.0ii«A tlia.% iiilii»#€, siagl© a«i4 eross 
gay# ot gmnmwml mmmtiimkms at 
ertd&nm^ W tae m'mp-a^tmn of mmmum aa4 .rankn of t^sst 
®y©s# le st4gf#i-t#€ tto© tt®.® :&f t%io €outol-@ 
®r a double^-tomtti© m & les-tsr for mm 
©f geaeml #@sfetiil.-iig ability .©f mm-* 
t#it©€ ,iiifer#A l.i»es» 
••if** 
mf!2RIAL3 A«:l MKflGPft 
fhm Mm&pl&M 
flie €lp3.©.44# li^aA ia %M& mtrndj were aa^e 
«m.ilaMe for testlag Sr. #*• j-* ©f tis# B©t&^ 
B@I»rf«®a"l» f&@ lr»- Sfaas© part tlae am© 
wlatsr gaialug #xp©rl«ii#@ im ail plia®#«s of tlie 
fw© g@:a#tl@ .asfk©,!*^ eto^i w»m tt.s©a. in tM# Ideatiflna**' 
tl®tt of itoaopioils# fMey ^ biowa l,tgm3.#i#as stoel: 
<4- ®, £1 £ i£ is M) Fla»t mXm 
14 E S. ^ mmX'k.mwm wMeii ms©4 im ^l3f»ia 
e^atolaatie-it witli th® mri.#ties pi*«€m©«€ l:eraels 
pmTpl^ aletaroBt© li^jers aitt ,f;| iilau^s HaT-
lag pmrpl^ pt&mt 
..^1 .-©f tu^ k%rm%s la tli# mh&w^ mmmmmm 
#a40«p@rii« attd mm tli#r#for© la ©©lor# Mom &f 
tti@ l^ferM A tm a:mupm^. wliialai 
liai. »©iil^|irM e»l>^#si:,. t. aonopl^id we3?e 
ta© Seeriiela a#agfe-t-» ' 
IftltiaSlf * thmMf .sttli-©4 is & ^esas wiier©» 
tey gesatSe »ark®r mit#€ mm ei4 Im tti# 
fi©alien- ©f €##4r#4 *. Umtmls Umlm eadasp^ras 
sat i»0a©pl©i4 Siit©# tM© #gg ««li ia ©.s©fe of tli© 
k®rme%m wlthQUt hml&g tWTt%Xt&e&., tli® 
#a'tof»re« snefe k@ra»3.a oostaiii .#iilr 10 #i.s*o®0sea»®, tli® 
a iiwfe®:3f, fitmM »l»ii. 
twalep ia%@ «#©Alln^a wiiieli esEfellsil; 
'isti#s ©,f tto# m&%9WmA^ p&rent, fit© a¥s#.n«» of p«ypl.® 6olc^r 
le tli® m tlm prineSpai a@&a@ 
of ffe#!- •«&« to© ia©iitirie€ ,after 
•ge»lita^4#ii #4.ai«# ttisf &AV# wli|.te i*o0t» %M mmtpmt t© tfe© 
. p«f^3.e mo'tm #f this @0l#r 
is shmu ia ftgiti*# .3. e#©€il,»gs ©f a ®«r®® •Variety,, 
s purj^I© aarl:©r &»€ tli# %» issaaidiil^- oa® ®0iiopl©l.a., 
.«3p«, mmwu» tlife m&n»pXo%& al#© ijsplie® tii&t t»b# 
aonQpl.oias sail «ei&©g»3rallj p©lf-»p©lliiis^®.d, so thm% 
homQ&ygwus M^&tA will 
®ftriE@ris w#r® e»»s©4 tftit aouip#t -^sfcrietl#® 
in, %m fielt iMjpitti the. dwwer* m -all 
fif0» »mmk -mt&mm mpp€mm% -piirple,* f&# 
WeXlQw k«.ifael® til# resttlt ©f #'j* ]poll#B 
'of tk© file few karaal® wUim appeai^t 1» 
this mtmmw vswm 
FifjLsy to t&e mm #t#p> tii# #©#€ wft« 
tr©&t«4 with "tfe# »t two or mm® tia®» tiie 
norsfti fm tli# w»g ®pr®sa in & 
lsir«3? #a. tmr«i e#W3?®€ 
.Fig.* X# Xoung ge©411iagii -of upper 
left I purple saFk®**, mpper rigteti ®.it€ 
l>otto»» laoluSiiig ©li# ^@rii#l imTimg 
®ndos|>#rM aonoplold ©sfeyi^o m e"rl€©ii@®€, 
lay pii^le aleuron© and a1s«#iifi® of pui:^le 
i5©l©r ia fhB root. 
kapt t|^ •§.« 
flit gej?j»l»stiRg w«j*# «^##fc©€ iali|'.: BeetXiags 
Um'rtm puTpXe mmtB, were diBe&ri## m© fooii ®s tii©^ 
1># &*©©«% & w®6i; tslie a#e€l.lng« re-
Main lag w@r# tli©.#e ifitbout eolor ia rmt-m;. 4*1,.» t^®s® 
^#sitas:i.ifig ©f tite malerasl ^^reat. flies® 
s©#€llfig,s wmw #^y#4^g being posgift3„a «oa©.pJL®S.49.* 
erally, i#ss tfemn 1 p@r #@.itt tli# geedlii^s r®»&ia©fl iii 
tiila- ela#s* In mA&ttlom ts> aoiioplei.4 plaats 0iia#t (S) 
hm llst#t tli# tjp<3 8 of pl&ii,ts imj Qsomi? 
iM t&ls dlae# »f i9#i:SiM« »onoploids: fal dipl©!# feylarMs 
amt&ftt fsr aarker gtaca,: (b) hybrida ©arrylaf strong 
sti.ppr®fS0i* geaes, |®) llf1^Fli,» 1» g«i-iemll|-
fmngtta iitf@etl#ft.,. aupprea^tt of dol®r, ait4 
I t )  m t e r i m l  € 4 p i . ' d i t « *  
fw# roo-t fwa »f tliase F#m,4ttJ.iig ie#€l:iiig® 
i#@re f-m #i3?«»icjs6,a« ooxmts. fli« ,0#lls©tioiTk« w@r# 
tsls^H Jmst ^©f©r# imrispl&iit## ln%& tw©*-
iii#i S,« th® g»*@aiai©m:ae. ©#«.«%# wer© {ie#@s* 
Bsfjr %o 14©Rtify tli# «0ii@p3.©l.€ plsats t© 
distlBgiiAsli tiiea fr«a ©©©asio.iml saterasl €ip3.©.ld« or ot?be,r 
ilipi©i€# in whX^h tim aol#.r te&a bee© S'lippr##®©!* Aft^w tli® 
root tips weipe ##3.1eet#€, tfe#y i#@f© placed in & sa-fctimted 
#0:iiiti.0S ol* payaAi«A.5.#»b««mia© f#i» tw© or tlir## hewrii to 
•oontmet 'fh© root Ulfss wer® next 
plaeed Iti a#etl® al©©ii©l (on© part glaalal, ^ ©eti© a^old t& 
tUrmm- parts atisoliite ©tliyl aa.@«k©l). Aft#r me t-o thx*e& 
4&y0 mf storage' la 'u-bi.® s^lmfion.i tke ro#t tips- wtr© ©je-
amlii©d hy tlie 8ii#ar te-elmiqm.# t©s©rl^et "b®l®w*. 
M. sa^fitr wm plm-eixt^ tli® first 0m fifth'Oentl-
m&ter &t tb.e root lip In a sii&ll dr«ap of -are^ln on 
a mleros'sop® .pX14#> fli© rO:#t tip waa than aia®er®t®d tii.©r"* 
and til© iferg® pie##® of ^ ©tels r®®oir©t» l#xt , a 
M0* 1 mwr glass was ormr th® .siaali drop of BtMlned 
root tip material* file sll€# was tMmn g#ntl|' lie&ted over 
aa alisoii©! l&«p., •Hex.'fei th9 bXM® mmm |>l,a#et la an Inverted 
piasitiott #a a flat pie#© of glass., aad pressmr© wa# applied 
to the 'feaok .flatten aisd .®prmd tUm ©ells. It if&s then 
r#li©at®d .several %im@, Att®r 0ta.ndliiif for aljomt flft#.®a 
alnmt@« til® slide if®L« t&r. mimmln&tlGm mader a aloro" 
®eop©r Froii this examination the @hr®M©sos# mmhmr of th® 
root tip wmm d«t#»iaed. 
^©11» la *11 of dlvlgisu wmmm vlslMe in tti© 
root tip .satear#. Altk'^ mgii w@r# easiest to 
00mmt Iti tli« sts### prmpUmB aad anaptoas® 
w0re &I0O »atl«faiatieii^. R.©pr©@®.mta,tiv© »$«§#« of ®oiiopl©ld 
and difjlold #eil,i m».tftil fw ooiiiiting' eliro»©sosjes ar© 
shown la Figmr® 2. 
After tli(i M©»@pl.©ld »@@dllagi were. p.«»ltiv©ly Identiflc.d 
Fig# 2* Molding eelXs as seen In root tip s»e»P mse€ 
for <3il4Fomoa0»e <sotwits. Monoplold oell# 
Qhvmm&mBS), I©ft{ diploid cells C20 ^ropes^s^s):, 
right I pro:i^m®0 stages, top row} 
©enter rowj afid t#l@piias@ stagests^fet;oa tow.. 
»0f5. 

•by thid ' fb@f w#i»© f-mm the tw©» 
t© &iit gi*owa to-
•m&tmrit^ In tli#' gre©iito®«@e, 
H0ffl©mrgQti,e €%lc»i€s wr® 
tk@ acni@pl#44 p-lsnt*. The only Bi@ii#plo.id plsnts wiiieli 
1# 8©lf«i. w®i»® those wliioii Mad ©©©'aJ^riiig 
AlploiA ®e@%oi*-s la tiieir tmsstls &ii€ W0i?# %hm& a^l# to 
€a®® ttoriiftl •p#lX#».# • to per •©.©»% &t the mmm&pX&ld» 
]^ro4«©et %h.mm ftlpieid s@@$©:ars* fM® S4»® o-f tli© dlploii. • 
s®«toM mfi@4 fmm «»t floret to a®a"t»ly tlie #atlr@ t®.-s«-el» 
A lialf**#R0pl©i4, liftlf•diploid tms»«l i« allium %m Figar® 3.. 
fk@ *»eii&iaiiig pl«ats,» whiola, pj*©€me@4 a# p'Oliea aat ©o-wM 
mot %m wem pollimtft wit& p#ll@ii fmm otlier soao'** 
pl0i€8 or rr@a fh® ^'^•1 
^ppi^xiBatslf OR® thirt tm ©ft© tomlf &t th# 
.»o»«pl©i€.8 pp©€tt®#ll at l#sgt 0.11# mit tw.©. .6©®4# inAl-ea'tiag 
ttim% ROfaal #«g« wer# pro«lite«# on tlie #«..!». Blmm& »om& ot 
til# »oaoplo.it» •wU%.A pmAnmA tip.3.®id mmMt&m w#rt .»©% 
siai#o@®»fully &pproxi«i»t#ly- or.# lio.aosyg.#tts. 
€ipl©lft WAS ©fet&iae€ f®w '1© ».o®opl.©t€0 ©3ctm.®t#4, 
Figar© ^ .«»A Figare | show rspr^s^fitsatif# pl&mtm aa€ 
#«i, 9t til© sour## mi»i.ety, »@.aoi>loi<ta,- &»i. 
tioaozygoais diploids, Figay# 6 tki*#® r^pres-antsti-f# 
»onoploiA plants asA thrm wmprmnntm^lwrn lio«o-.sygoias diploii. 
plants. 
Tassel of a monoploid plant v/ith 
a diploid sector, (left half) 
having normal anthers and pollen. 
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Fig. Representative plants of source 
variety (Stiff Stalk Synthetic), 
left; monoploid, center; and 
homozygous diploid, right. 
Fig, 5* Representative ears of source 
variety (Stiff Stalk Synthetic), 
left; monoploids, center; and 
homozygous diploids, right. 
Fig. 6. Three representative monoploid plants, 
left; and three representative 
homozygous diploid plants, right. 
Fig. ?• Representative plants of the tester 
(L289 X 1205), left; top cross, center; 
and homozygous diploid, right. 
aii€ I'ielA 1#®%« 
€i|ii.®3^€:« w®.^® f©ar mmhgmXmg mfel,l.i%y 
ia if50* If51 «»t if52.» field t§«t ©atri##, iii^lttding tUm 
•mm^% m&rn. Ittss, wmB %&p- #i*os®«s with tU& 4e»t slagl® 
mr&sM m I.20|, 'fti-e ©o-iielasl.0a# %b pr®s#iit#€ fe©r#itt 
WW# ¥a$#€ ®m lata fi*#» tli® r®mr j-ieia 
trialtf • Sxp#ri»«ii,t 1,. iR if50* a i§ x 10 triple l&tti©© 
©f tlif®© repll.mti<s-iis ClaiPgelF mwmM mrm »at©rl&i)f 
Sxperlii#ii% 2# Ifjl# s 5 X 5 acimr® @f t&r#® i»epli€»-
tlott# i& ©f 0f tite «w@#t ©O'lm ©f 
til© pF#ifi#«® Mmpmrlmem^ J., If51» # f x f lattl#® 
gquaf© mf thmm f^plimtlcsa# |€#iit a-raH 
i.aUrsa# til® -Stiff itftlk 'mMeti##)! 
l3ep#,ri»eiit W$t$- & &f Sf' mmtwlm aii€ 
replieatieas llairg^lf m. •i?®pet4ti®it &t %hm pT&'vt&m 
ye«r«# 
0f 2i iiornojsygms 4ipl0i<l« from ©-©rat 
23 wei*® fr®® ©olden Cyo»« tlire# tmm Brnmrnm 
Chief*a« f,»a tfe© tSl# &a@ w«# fr#* 
ImhmA 1^53* 
•fi^® ai##ell«.a#©its &^«a0&yg#«s wmm 
fhma@ litt#« h&€ hmm. #3etim.©te.a iiyteia®' ©# a,#at and 
a«re#t @01^ aat. tmm &mts mT%gtm&%%ne ia tis# mr%Umm&tmwm 
part ©f tli-e WititM Stst@«, 
ilpldlfl® tw^m tUm Stiff 
Stalk Tarieti®# w®w® frm tlie •exrtg%m&X 
mriftty iSSS©| sst fmm tks lmp£*ewm4 vspiety iSSStj^), 
of tbs## wwm tewte&. all thre# y©aj»'®$ -26 wmrm te»t®A 
$w& yemtmi &n€ M w&m %«st#4' #a« few*-. 
SiS© Is til# til# csrlgta&l Stiff Stalfe 
Syfi t l fewtl# •  I t  was pr©t«€©€ hf  mmttmiug 16 i i i fereA 
lines whlela Mat fe-f mri©as ®eap«. hrm0d0rm as 
being mtltf sittlkeA, tli©®# llaes &m listst la a piibli©&*-
tl#ii lif Sfirsga.® C3t) t 
is til# t& Stiff Stmlk 
0©«p«slt# We* % is til© mrietf i.mpmwmA in., tli© Iowa 
e0j?tt fei*e»Aiiig pmgM'SM hf o,it«t ©f «el®tti€Sfi. 
X't was f • toy salting lif 6# pl&at@' of SiSo .and mt tM® 
uma® ti»© outcrossii^- t© & t-ester* fii@ lii^©«t yi©lftittg 
S|^ lia@»,, a# hy til® t©p ©r©gs f#8t» w©r© 
t® m€titi#a«.S. s®l#®ti®ii &a€ %@»ti»g, fli.® tm Mgfeast 
fi«Mlag lia©@ tfe«« ia©iit:S.fie.4 w»© ©©atoinad in, all pesailai© 
%Q t&wm ,i*pj»©V8ft 8,riitfe#ti«-, Si3®|^. 
Si# pm»pmM o,r %h1k& m@mm wms to tetaraiae tii® , 
#o»l»iiiiiig mf tipl®its relmti-r# to tli# 
©oabitilag afeilitj ©f a mnaos gr€»m-^ ©f infer®#-li»©8 fr®M 
the saat -oopttlatioa. 
me iaitiai 0&mpmTtmm was w4e ia if51 i» «. fieia 
#f sweat ©orR aateriai top ts tlie €•#«« 
la. froa 0.rm& lafttaii 
i#©r@ ®@»p&r#€ witE 3f rmnmm lto.«» tmm the same •rarietf.. 
lent #©-.i».it oestai?'is®»a w@r€ .«&€# is 1$$1 aa€ If52 iisiag 
l..iaes fFoa tli© Stiff Sjf,stte«tl0 ir&ri©ti©». flilrtj'* 
fl'T® iat>i»#ts mmw& mm:ifmmA witti 3% 
dipX^i^a ia 1951# 3® m»#©l©©ife©€ iiilji*®a,si tf#jr@ ooaparaA 
vith. kj li®iisgft©«g Aipt&i.m %m IfS't. All' w«i»@ 
freii S.SS#* lim« of thm&m iafei*at« ia 1951 t2 la 1952 
wmm tiigli ©11 littei* *lii^ lia4 not ^@©ti pr«yi0ta8l.|r 
for ©otstelalag fiae ,F®«aittlitg 2^ lifi«s wtr© 
©ffsprln® f3?« .a portion of %U® 16? io ©f S.iS.© wli#®® 
eo-fflMaiiig, 1»€ %t®ii d#fe:@wim©A & %mp mroSB tmt, 
ftiese lif S© plants w#i*@ ferlefli' terlug fill# 
tsaeyiptlea of tit# 3Si#t mrleir* %•« ©o,»tei.tt-
img aiJlllty was .gr^atei* tlisa tiis mem "bat l©#s tfeaa th# 
It per ©e^t fbat %.©p #r®a8 %#®t w©m fnrth&r 
later©#, fr^m tht© amhmrn^nmmt poi>ulati#3B 26 Bj 
linfs w#i»# ^:©«eti &«ci gF0m^e4 mfitli IJM# .hi^ oil liaeis t© 
t&rm «a«®le©t@t laBr#'!. #r®np mst€ %n th® • •eoapari.s-oas 
wltb til# fe«a©S|f.g#tt@ dlpl#ii.s« fliese iatore# Uses w®r@ 
assttaeA to %e m. ma.i.©a fimnple froB ttie p^pmlatioa# 
#f the • ©rtgiB #f s©a© of til# Uses, tiiis fejf-smaptioa &bm 
f.mesti©-iieft.. It Is li©li0V«i.» tliii..t littl-e, if a,myt 
%i«.s wm lfitro€»:®t<l fcy this .«g®«iiaptioii.» Slail&rlf # tili© 
mmuAl wlmmml s©le®tl©,»,. as dtiriag imbr&eAlng 
was mot t© he a aii-t«rfeiag an tii® 
tUv» liigli #43. lines s»4 tli# 24 itiferel 11a®a 
w©r® g-ronpet mA s^m ref#»«i t-o' m um^ 
#.@l.ft©"6ed later©# line®. 
It wms' 4@siF®4 m & •^•mp -of hlgWkf 
il-ties fmm tM® stiff fltatt iyu-lfaefei'© a®ttr®e to pr&m. 
TM@ a wltfe IMq- U&moMygQm$ €lplmMm and 
#el.f«4 llaes,. fte© hmt amlla'tel® w&& ttrm ll»e@ 
Bll., 113, B14 Blf) wkXm UmM la t««ts of 
o«« f©r% ©r- amstli®:!' for a ^sri#4 .©f y#»«, all 
w@:rt ay®rage © '^ In 'mm%$.n%mg ability, aala 
siip®riority was amif^gt by .fell® rmlBt&mm to lodging 1»* 
parted t© ©atnysss pjr-og-eay. ito.!® gi*©mp of flw 
llaes o»3.y BIO mad Hw# l>»eo posse## ®«r-
fl'©i®i|.t «.tt -lierlt lustiff tb.«%p F@l@a#® fsr ©oaaartial, 
mtlli^&tl©!!.* fli'H eatlr© g^©mp ©f flv« lines will la© 
lesigaateA k-©r#&fl©x* m iiibr#ds. 
Xlelt trl6.1s w0m mntQma,TW 
pm#tl@ss &t tlte station. .^1 jieli. trials had Z i© 
lilll. pl#t# #,x0®ptlRg Mxprnrlmmut 4,, gr^wxi in If52, la. 
2 X 5 falll pl®t6 rnset* Slll« w®:r# 4a laotoea apart &ii€ 
wtr# lialtlallr plftatet wi^it five &gra#l@ p@r Hill*. 4ppr®x-
'im$k%MlW tl»jp®e wmk.» rnttm pl^stlisg t&e fellls wmwm tliliiii## 
%:0 timme plmtM* IS^riiig t&e fl^st ir«el: la Septt»be.f» th® 
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ExpeTlm&mt g»wa ia lf50f M%« a I©- x W tfipl® 
l.»iitl©© of ti«*ee repll,essim@4 wt.r« ?i mmt ©om 
@iitri#s, f aeat eatries, 2.2 ais^eilaaeoms &ntrlm9 ani. Vm 
tn  al l ,  Jf  %Qmo%fgouB 41pl#i€s wmw^ iaaladet ,  
ffeia was a fialA tipl&l feoaosytom.a ilploia® 
aVftilatoJl# f#** tmtimg mt tin# tli# t©sl ©roasts w®r© 
aai:# in fk® mala 0l5|##ti¥t af this t®at: was t© ®oa* 
pap# eoa'bliilag steilifey ©f li#»@syg#tt:s twm 
#©lteft §rQ.m latifsa flse eo»l>ialiig a'bilitf mf 3f ram^mm 
% lift©® of §#S.^#a &mm Ba.»ts». fli® reasiiilag ^^0 if.fitFi#s 
p#i«altte4 fttAlticjiial. @iKap«..ris#iis» fills yi®M„ trial was 
gr©tffi »©mr toit«ay, Idwa# ffte fielt to b® 
m pmr ©se aaS &s a »«mlt twij M.##l::s 120 pXoti) i« on© 
we-F# l,©«t &f stamdliig, walier following 
tosafy rsinet eoas#i|a«nM|'., the ©xperlpient was 
©, r&.iiA©iiis@'i witli, ia.ii©q,«al i»wfe#rii. 
fable X rnXmeXti&tt  the entrl#s as ta ewmet csorn, Aent 
mm, and atscsell&iieoiis mmitn sii«l Hats tlie uumlset' of lt©«# 
®'S®talled 3.sta foi* this ©scp^riftant are pressnteA in 
X03 ancl im in the 1950 'Ammml Report &t Q&m Breet^ 
iag Ifi-restlg&tions, lows Ai^rleulturitl Kxperlaeiitt Ststi©ri., 
MAB^t Sm&* 
la ani f*i,el<I la tmsliels j aeya 
•^arre^ted te 15.5 flie jratidoaisad 
mrn&XwslM &t ^rnwi&nm is prtsentM la fmhlm 2* 
la fatole 1 IS la mote A th© 33 lioffi©E|^g«us cllpl©iA« 
fro®. #ol€@ti Gpesj Bsata® mw-em^md 61.8- Imsiisl® per aisr©, 
&ad ti l© 3f %,*® .feJlAea Orees lantaa aireraget 6£»2 
temslitsls pmr mmm* fhemm mmmmm vmre net ©Ignifi^&n'felj aif-
The dla^rifestlo-iis- of IJiese tw& group® 
w#r« d#t®Miii#€ tisl^g iat#«^ale &f 3 fe«#li:@3.s |>©r 
a«r©-.aiia &r# i>r®#®at#€ gi?apiit®&l'ly %m Flgttre 8« ftoe tw0 
p&pmi&tiotts ruiiQw ¥©rr ai®t3p-iteti0ii«* 
iiiis ©oapii>Fls®ft ms tbe mmmt inportunt ©a# ©,f tills jieM 
irl^., X% wmB t-kst. tM® ©o«¥laliig aljllltj of a 
miid©« group of h&mmy^ems diploid# was a© dir.fg-reat; from 
til© eo'ttbittiag ateilltj' a rari€;©a gfottp o-f S|^ lia@g f-^a 
tbe sasE.® 
file €lpl#i4 ,fr©» me tSl f i'©lte4 
61.6 tesMels p@f aw©,- wftt#r®aa $&© lii^3p®4 WM itself pm»-
4wmA 59*^ Imaliels per acre* fliis small Alffmr-mmm Im »®aji 
ji«lt WAS ®o%-
to®felier siallai* ia poisibl#» fM# li.eaoiiy®©m« 
tlplQld fj?#!! m© ia^.r®€ WZt yl©l€#i. imsfeelo p©r aw« 
and tMe ¥2t p«?dti«e€ hmsUBlM.pm m&m* TUm& 
w»@ m^t sigaiftoastiy tltf•©•*»»»%. fb#s® two t«#»s 
w#r© ffeo fleltlag of all ©atrie® aad ex##ei.®a th© 
tester wMi-A f f * 3  tottsliels per a®r©* ffa# Jaig^ jl©M 
of wai wmrn not «*ii?pf*isi^ giB#t it ts a l©»g*"6i«© «tt©©ess'f^i 
k0»€is.|'g#m« a.ipi-ei4« - f'ipow ass© 63.6 
p»jr aw®, fills .yielt w&@ signlfi^ajatly lower thmn 
(a-) tli«- t@st@-r yieli. of ff*3 'buMhmlM p®r &©r@ »ii€ (fe) tine 
W2t yi#14 ©f" 'irnsh#!# p#r mme, 
la tfee ideatifimt ion ©f i0©»Q|sl®iAs by tl*© i8#ri#pl©i4 
aetli@tp .«&iiy a#a®pl#i€, |>'3lsftts' wmm ©M&im©a ¥lii@li did not 
p&l%mn &m& wa8#<i«®ntly «ttl€ m&t 1® tn 
s©a® #f tUmm ^p&XXmm trem m&m nm-&* 
Flaiit;® •gp&mm fp&m rnm^M ©r©s8«s ai»« *©a«ploia, siagle 
®jr#ss©®. 
fli©«© &%ng1m mr&mm wmrm #f0S«#4 t# «li® tester auft 
pl»©ei la th© yield, fyiml* flie 11 s©iiopl®it'slagl© ei*o«0@a 
fr©a S@l€@a Oa?©-®® yieia®A 'i3»J littateeld per &©m* 
fUl& wmB ^XgnXt%mm%ly a#jr# tMaa {a) tli# yl®M of tbe-
.li©jaosyg®iia Aipl^ids fr©« #©lt#a 
l>.@r «0r.@K &:»t (b) %li@ yi©l€ mn Bi*9 tmm #©lt.©ii Or©ss 
B&ataa C6S..I fh®!*© spp©ar®a t© %© m 
g©»eti.© ®3ipl&»atl0ii f:®r tli,e»© raeiilts. 
thrm® IXmltmtlmm t© tJli® a»aly«ls of tliis yield trial 
should tM® :0rigiii&l €©sigtt w&« a triple 
Istti#©. mm FMdoaiEe# aimlysia wits 
ms#€, a l>r®AM#wa, mf the of ift &m ia©©apl@t# 
4#stg;ii is ft tmestiomalsl# p,r©##4iir@ * ©oaeltt* 
#i©a# I3a»#t 011 s igiii.fid&at -Alffrnwrn^ im ©osparlsoa® to 
a. toirtakdewtt #li©al€ la® ©ftA i#it^ «a«ti€>a ana msa€ primrllf 
m .m t>msid t&T fwrlher iafeatlgati#!!#. fiiiFA,, tk© 
vai^iifetloa in th# t.#»t %y mtmm&lmB w»l©i* in &%mr$sX 
rnwmm pl&mm a ©a tlie e#a.®lttsi#«,s» It ®li©ttl€ 
te© poiEt©€ ©tit* li©weip®3?, tka-t 23 ^©iiQsgrgotis aiplote# frt^m 
#<j14«8 0i^s8 B&iitsffl- mA tfa# 3f 0|^#« fwom tfee saa# 
tioa &r®.««ple »ig«# ta#,fl.#S.©at3Ly larg# t© allow ©ossiter** 
sMXm i60fifli,©a@# t@ pl«##4 tm tk# results and liojcialmslojaa. 
Experiment 
lxperi»»at I|, gr#ira i» If51* wa® a 5 x 5 latti©© 
©f tt«p#® i»#pli©at:i©tt@» a#®uaat toip -©ross- seet of 
25 @fttri#s wliloli. Ap#ea.re<t la thm Xf5^ t#st. wm ns^d, 13b,®r@ 
w«r® 13 lieaasi'gseiiji- di-nlialfis fr©a ®#li.®ii CTOii# Mmtitmm, 11 
slucl® oTom®m -©f *oa«pl«»i4 plawt# fmm ®0l€®,a, Cs^obm, Bmmt&m, 
&md m0 tester* fU® 13 li^«cis£yg©ii« €ipl.©ia« were a seriated 
gr©mp mpr&aentXag tli® lf50' field dl#t-3fitotttl©a -of tfe® 23 
U&mmjg&w diploid® of tliat t@®t. fhlB s@ri&t@d aampllng 
w&s m^&m&&rw t© ke#p tke si»@ tli© ^i#ld test wittol® 
til# Halts .©f fmnds aad Imud availsM#* Im ifS# tli@ 
pl®id sisgl# mrmmB ji®lded sl:gtti-fleaatl^ tMaa thm 
%8t&il#d MmMm fm thl« exp©rlffl@st are presented la 
fable 167 ia tlie IfSl Annual Report of Corn Ireediag !»«* 
wstigatlons, Zm& ^ rieultmral Experimeiit Statluii, 
iem. 
fetole 3..» Xield data reeorded on a of lioaosygou® 
diploid®, ttae@l©^t©d S;;]^ lines, ami otlnep aiitri@fi 
tr&m awests and d#jfits ottt©roa«#€ to 14289 at I20S 
aa ot>t&lri#<i fron Sxp^riseat 1* grom near Ai^ej^t 
l®¥a, itt 1950* 
Ealries S.B€ . e^art#* 
if0. ©f 
it®a@ ..Bu./M. 
iw»et mrm <79) WW 'liill 
MM from <f«B. m 61.a 
St»s from ft®' 3f 62.2 
m from inbred F51, pink 1 $1,6 
Inhred F51» pink 1 
XnbreA P51t greea 1 •62 •! 
Inbred P39 1 
KB fro® B&nema, G^let 3 55.3 
MB fmm Inhmd ^^33 1 63.€ 
Singl© ©ro®sa» of »oit@pl®iA plants. |M0tt#|jl©i€@ fmm #01J 11 63.5 
©«af. Qom m 
' H» fr«>a inferet WtE 1 .Sf-.2 
Itttor®! W22 1. 84.0 
1© frm mlmmllAmm&mM teat# a m,s 
a® fr©n SSSo • ' • 63.., 6 
f#s%©r, L289 I2§S 1 ??.5 
liss#llaa®©i»e ' Ci^l Jlip-iWW 
IS from dent-sw®®t hjtorid® 2 66,3 
Singl© crosses of aoaoplaiA slants. 
(ffloaoploid® fr@m h^'brMs) M 
0T&T&X1 n?ean ^3.1 
Stmiit&ra error 5.. 64 
^AbbreTlationai 1,1, hoMosyg^iis diploid| &SB, §-©lS#a 
Cross Ban^aai &a#SSSb, Stiff Stalle Sjntheti©, 
QFlgliial 'wmX'kmt^M 
%wrag@ field eorr««%'#€ t# 15.5 per sejtl- .»#ist:mre« 
%fte of th#@# lines, 1161, iMi:«.lftli@r foutti to l># 
feetorogygous I c;oii.8®Q,iiettti|'» it was #ropp#it ITroa tbe 
iiomozygisum diploid list. 
faille Aimlyaia of Taristice of field weights of 
• • SKperineat 1 with the toeakdown of the ^ariet^ 
degrees of freedori into groups rmcl the F-mluo0 
from tte# t©BlS0 Qf ©ignlfisan®®* 
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grottpi demt,, »ls«. | 
Hithin ®w##t oorn 
J®ottg HI from B<B 
Among 3i' s fl*6ia CI-cJB 
toong MSO C»©B®pl©ids ff©ia 
Among EB fj*OB 3&mm (ftiief 
HB fFoa S-OB W9» %»a from &&B 
MBO from aOM m, IB from OT aa4 
Si<i fr®» 0OB 
HB froa InhreS. P$1 ira. labred P51 
I»bi?©d F51# w» Ifibrea. FSa,* 
pin^ 
tooiig gf^ttps within #w©#fs 
Afeferwi&tionsi 1®* lismo^ygOM® tiploMi #6B, #©3.4®ii 
0j?oss 3aiita«| i!3Q, soiioploid aingle ©ro#ses| 
SSB©, Stiff Stalk ByTStlnetle, origiml 
fe# 
##  
:f- ®3is##e€« th# 5 3.@Tel of pFobatolXitf, 
F ex©#©4« "lilt I. per ©#at l@fel #f pr@ba^iiitf» 
®f|i© witfeift mpia.ii®#« K1 and 
from 0CB groups p#©l#€ to |>r#iri€« the ©r.f»oi* 
Mean Mqu&rm, 13*5© 5f of J'r«®A©a,i for 
this coapsrison. 
%&« witi%i-ii. mriamoes f^oM t&e »0* HD aa^ %*0 
fr®i» #§B p#®l@d to pFOTid® tlie mean 
i3,§:ii» $$ &.mgpeeB ot free4©ia, foir tills ^oapariaoii. 
B^mrm ©f Tarlatlon »%mre w 
WlthlR dsiit mrm Cil 37.41^. 2.^50## 
iUBong HD from m%m©< 4#iit« 1 29.60 2.176 
JifflOfig HB fp®» SSS® 
.3 • 1.19 femt@T t^s. t®p 02*ost@s • X 10.68 «#« ^iiiljii 
m from SS3© V®, ¥22 % aSO.17 
HO fi*aa ralB®# deat® T® . SSS# 
aiad W22 i. ^•51 
HO fro* iii'br@€ VMM 3. 
WltUXm ml8®©llaii©©tia morn im 21.63 1.590 
Among MM frmm al®«». mm •• 1 23.04 1.694 
A»0ag MSO fi»©ii ale®, ©©m f 23.S8 1.756 
m wm-* MSG %. 0.00 #111^ 11# 
Emtm ifi 13.6© 
@©«parS,#»a» 
St >11 fi^a #€B T®. MSO from #Cli 
HB from GOB fi*©a &wi. 
MSC from aOB 
H® ir#^ MS€ fi*#» 
1 
I. 
m^.$^ 1*5B3 f%*f^ ^*769^ 
^Thm vtmim r&Tt&nmm fr&m MSC mm %•» tw&m QCB ^em 
pooled t© pr0irld@ th© ©i*j*or s®A* 10-59 witli 
w d«gpe@# 0f fr@®doa, thiia 0©iap&3»i8#ii« 
%li@ wltfels "Tarlan®## fr&m tlie HB W^Q from 0OB 
wr« p#©l&d to provide the ©rror *$ajt 15*©^ 
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Fig. 8. Yield frequency distributions of 23 
homozygous diploids and 37 lines from 
Q-olden Gross Bantam out crossed to 
L289 X 1205 as obtained in Experiment 1, 
1950. 
li©ao3£fgo«® diploids* ftis of growing tliis exp«i?i»©af 
was to #m»ia.e thtm r^latioasliip. 
th^ me&m Im .^ashals per &mm €SQ,i»»#t@i. 15*5 ©©at 
noiature a^@ glWfi In faMe j. ffce of mrl&n©© 
of ri©l«. w#ight© is pw»#ftt#4 %M fmble tii® aia* 
tri1siatio;tt® •©# tli# air# giffii la FimiNi- f.- tii# »©ii©* 
pieid sliigle tros*#® «:¥#»g@€ f f * 2  .p@i? aiire and tli# 
ji«5SQ2yg©tts €iploia« av®mg@t 75*2: tettstieis. p#i» a#r@, fhi» 
2,© ifusii.®!.. €tff#»•©»«# is s@&« In fawi» ©f »oii0*' 
plcjlA slMfi® »o#s@;@ was g i«at at 5 p@r ©#at 
cjf pw&hmhk%lty > fto® yea.i**» s&ewe't & 
^tmXtmr itt yielA ©f l^f busktS© &®r© In thm 
»&«» €4,reeti®i|.# fli# t««lE!©r i^ielA wm& fl#6 l>«slit@l.s jmr mQT-m» 
flsi« ji®14 -te^t iielp* wrlff tii# 
ti0ii»|i.ip af til# previous fmf mA #«« itt 
tk@ ©oneliigions 4mwn fr©» fefesl 
Am of tli# p©€igr@#» 4l€ a#t 
©©a«l«t@at tfsa#- m mmmm f#r tli» aifr®r©-ini# 1»- yj.®l€ of 
tli©' tw& gr^mpM* X# 'biologi#^! is &^par©at for 
tiiese It w&s %M&% fiw sigalftdsailf 
gr©mt«t> fislt cstf til# »@m®-pl0id siiigl.® gie^mp w«,8 ftme 
tQ tfm m&nm #f «@apll»t wiiieb in MigM®r 
iiig la tl»t 
Agalm it ®liou3a.- te® ®siitloiie€ tli&t -feii®#® t®®t8 &f ®lg-i» 
,iilfl@aii©« mwkf slftee t&«y a&t® 1» tli# 
•cAiW 
d^wfi mt the m.rl©ty t#tr®#s ©f fwm&M^m te. m iaesaplet® 
lloek -deslgii. 
Experiment J®* 
Ixi3©3?iseiit 3, $mmm i» If53.# a f x 9 l,atti@© 
8%ttar© mf . Ml mtrtm t©nt« tmm 
stiff Stai^ f&Flet'e# aiit wm®- t&p eressts 
t.o t^ e L289 x Smtwlm Jl»iil«de4 JX li®s©»^ g®ma 
ilZ Ww&m BBB& &»d 19 J'l tttt.gi©l0#t@ll 
intorets, 5 iabi»e€@.j, | a^t#rB&l €ipl.©M.®,, 2 
la:a®.©«8 lla<9«, 2 pamatsl ®.#ar:@@ Cssso asA sss©^^) 
ana the 
til# two Stiff i$«i^ SFsm#ti#» Csis® &ttA sss«|^),, tu® 
0@l.e0t#S infei?##®, tM® m!i®eleet©A , sfi,€ tli@ •"•testmr 
l»-y© l^e©ii ia Mat«-rlals. M®1ili©€s mmmtton*-
'fhm flw& . diploids v^itm i€eatl.fia€ tlie 
pmm«B &t »®ii#|ilijMi • fh&y mmwrn ol%aiii@€ fr&m 
,kei»»eis fe»Tliig tsurpl# tU& fwttm tlies© 
fc#rn#l# ls#l£©€ til# parpl© pl&m% mlmr,. &mA hen©© ttoej wew® 
el&ssiflet m mo»opl@ias|-towy.#!*, ai#r©a<iopie 
ef r®ot tip r#ir®al«<l %%&% %h.0f w®i»@ di|>l®id'« At 
thm.% tla© • if w&i- ttomgj^t tti&t aigM Hoaes^go-tt® aaH 
data for tills ^xperliaent at»e pregented in 
fa^Xe 1$& of tho 1951 l.iHiual B^port of Corn Breeding In-
iP®sittgatloas, Iowa Agflcmltur&l Sxpeptraenl; Station,. Jaes., 
I0wa. 
fm'bi© 3* l^leld ta.ta reooMed on & series of 13 Itoaosjgoti® 
diploids and 11 aoaoplold siiif^le O3?O80#S fi*om 
#ol4®ii. Cross Bants® outorosMmd to l»2B9 x 1205 
as obt&iaed froa Sxperliiejit 2 grown ii©&r Atilteiif» 
IciWS., 1» If 51* 
^v©i?age flelt®-
gatrl©.s lii fiel€ *®'St 
M^mmysoms diploldw. %3 f5*n 
*#ii0plol€ Biwgl© erosse# 11 
fe#%©'F, L289 X 1205 1 9X*€ 
B..taii€&r4 error z .m 
%ir@:rag« t# 15*5 p®'*" neistmip## 
f&teJ.® of wm'Xmmm of fleXt weigktt &t 
lx:p®,r|j8e,nt 2 witfe Wm "Iireak4®*ii ®f th% wmrtmtf 
degrees of frmdom lato groups tli© ft»Gm th& t&»tB of sigiiiriQan#®.. 
Sowr-oe ©f varlstlofi »f.« 
M«&a 
SQiiar# jr^ 
f®%«l fh #•**<» 
Replication • Z' 4,12 *•* 
W&rlmtlm CMJ . im MX*kM 4*736^^ 
Among laonoploid slni^le orosst® 
Among lioaomfgoas diploids 
m ts. mso 









Sows Ca4J..'| 11 WW 
Columns CA€|«5 12 • 11 ..ff •iw nMn 
Mrr&T <a*j HI, mil 
Effectiv® «f»i?03? •3.it 
*** 
®'AbbreTl&tionsi MB, li®ii©s#g®iis. €ip|.@Mi 
single ©r©S8. 
F-#.x#©®t» $li:e 5 eeiit Itwl of profea'bllitr,, 
F %h& 1 eenf l#-f@l ©f pro^fellltf-* 
file wlthte "raplatiises fiNsa th@ fe@«o»yi3ro«s €l|jloid aiit 
raonoploid single ©roes grottps wire ^©#1## to prortl® 
mTTOT »®aa «^«a3«»e, 12,12 wltfe 22 €®gj*®e® of 
fir#e4<iay for this ooa^»rison. 
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Fig. 9* Xield frequency distributions of 13 
homozygous diploids and 11 monoplold 
single crosses from Q-olden Gross Bantam 
outcrossed to L289 x 1205 and grown in 
Experiment 2, 1951. 
atglit mlmmrn fe|r tli# datA"bllng ©f tto# egg «ell. I# 
thi,# t^ey ifOul4 M' ikmmfgmm 
,4 sufesequeat geiier»ti#a gmm, ia tli® y@mT tli%t 'tii® yl®M 
trial w«# conducted ,r#ir©»|,#€ t&st thm^ w#TO 
mp&wmtrnlf' %n. tkB fli©.s« 
pimmt# lair® €#v@l.»f#A fr#ii &» «af»«iw©@4 @fg ©f 
fti# two ©ntri#« nail##. list fe®®fi 
ela«pifi#€ ft® li©,it#sfg0ai tip3,@i&®r 
ge»#mti€>its A©«©8atmt#4 tli&t war© k«tei*©ii|^gdms| 
Ummmm thmy wwm ift a 
a&ta i«rpos# ©f tlii® ©xperlaent ms f# €#t#.ris-iii# 
tlie ®r lio»os;rg©^s dlploMs to. tli© 
6f til# -mif-ele.tltA «ft€ 
5 l.is%» tlit ©ntfi®# witto ,ri®14 $M p#m4« p«r 
f.l..#i «A %ttali#is p@F wisfc i*0c>t l#agl.iigt 
«$alk i#agiag» ftreppet tar# and stand In pei?#@iitag@i &,is€ 
#.&r iieigli* til :f«»t# 
^lil* ws» gr©wii mmmr MxiM^nft luwa, 
0tt a -rery &f tH# ©speylmatttial fi©3.4* 
«pot« p3?«T@nteA proper #rai»ag# ait€ Xistted 
p»p#r AS A li©«Tr ©oaeeatra-tl^a, of 
w@#t« aa€ poor «t&ad# #f ©om •d®V0l,©|s«t i-n p^©a© ai?©#®. 
O0nti^l%ttt@4 t® a irarimM® yj.#!^ 
f# Tmm^ th%^ m mfmwt&nmB msml,fmk& &t |^3L®14 
|poiitt€® p#r mm stms# immm^mr -or p®w w&® 
as€«. »©Teml ©#;apll«&tlQ.iis# 
til# pr###€tt,P0« aad wm&w t&w- & murnXf^ 
&l» of M«v@ *di?&@€ mM 
or at l©&it a©t aa4@ gtas^Pmilf 
"fclie 
plaesi. Is til# Mpp0B&%x» This wm 4o»,@ to spaee in 
tills aiii. %m &mM. %h» 
#f %&» aimlye-ia «t Itete 1@ %©• 
tfcat seetion fmw aititioaal ©n tli# mrnmlfBMm 
fatol# ^ l.4ets «.ii*l,f«i#. of f#ir 
f ie l t  X at tA etai i€,  fmli« f  km . the 
ia, mm mt t&,# %•#«. fy©a tMs 
%©!•» til® rnmwAgm trroi* #f a memm 
w&# tk# soi^arls^at s® 
ttet the: 1* «#ma.4 to# «««€ &« & test &f rntgm 
di#i#&ii©# the w&« 
m#ed !3#ea.as<i- tn# et hm»k%mg tli# 
m,ri@ty sitia <»f aqmye® t&P f^st® of sitnifi'ean## is eltlie'r 
&m htQ&k A»«|gii. #r m oomriam#© 
#r gigmlf|.«ftii,«@, tli® 0f tli« *0#% 
•(»#«p&**l€on8 # art 4«. fslsl.# B* t% 
@k0«ia fe® tbat tli« aaairmls ,&a€ %mmt9 ©f 84galfl»n#!t 
wep# .sa.X@ml«t©t mm wml^tm mm&rr@ot^A for 
' fUm m^mM t%&%€ &t thm AtpkmlAm v@m m&% 
aifitatttJtf Aiffarent fi*#* th# mmm yi.eMs of eitliei* tlx# w-
s#X®#t@d ©r -Hi# «©!.#«%«€ S.iil«r'#€«» Tii^ aean fieid# 
-.50-
&f ail mmj&p gmmps &r this trial were quit# #i»i3.a,!? a»A. 
v&m mm €irf«F#at fsmm mm&h &m®r* 
fh@ tmmmrny- &t ^l&Me tjf tb# kmmygm» 
€ipl©Ms,|. tt»s®l©#t#€ iBbFft'Ai. &m mXeet&€ Xmhm4M mm glwrnm 
im. Ftgwr# !%• i® »©ii©#€ tu&.% tii© 4istri%att®na of 
%mmozfg®mm €ipl©|,4» iiil»t»®as ai*® sittilar. 
M1&& %U& me&n ©f tli# laB:3?®€t| ms 
©f h0«©S|rg#«S' tip3.-o-i4if &»d 
M^km, It %m ©#»#!«€#€ timf tb# 0-©«fe|.»iiig mhtXiti of a 
afaadeii.: ®f 41..pl©-ia« 1# a«»t fr^ia 
t,iie ©oatoittlag #.f m miia#ii gr©«|i ot aas«l«@te€ :la^ 
13?#4 
A%tum0% til# mM-wmrn^ ©onfiltiaas aat 'm&fmwmTmhlm 
#f til® %mmt mwe wlilete lialt Wm ©©a*-
t$.M^m.mm ©a# mmm pla«® is thmm aa-ni" iteas perfo.r«#€ 
mm #^p©©%@€. fli© a^aeaygeag aipI@iAs fi*©m ,SiS#|^  gaf# m 
"UXgM^w mmn tlia.i|. tmm Sii#* 'fto# m&mn .yield of 
tis® s©l«i®1t€ wm .li'igfc©? tlistt tlial of s4tli©r til® 
4S.p3.:#M» ®r ta© iias@l«#1»«€ f:^e 
p&restftl T&ri©t|r 0&*rt a .I'islt th&m tfe® ass© |>af©atm3. 
yarietjr. Whe aagaitrnfl® ©f tlie f@p®g©lfig aiff@i»©ais@s in 
yi#ia, wwm m&% lm% wmT@ in tli® aii»#®tl©ii. 
In tM# »@« y4©lA &f ffe# li#»©i|'g«8 €iplL0ia« 
»ii 31 @atf*t®s ami, th&t «f rattA©a iiifer®A0 &m 3$ 
eft-I'M.### flies# a&ttpl.© ali.©@ sMfra.©i#«tly large to fewt 
tm® l»«i@ f#r ©-©neltsisid-tts mit®& tiiea.^ tii© test la 
g-rnmsml- was a.. p#©r ««#• 
Sxp#yiii@iit grsiwa i» 1^5^# was & 
€®siga «»5f Sf a»4 s'l* . fli» sijagl© 
©r©««' M&9 X X2Q3 w« a# m# tester p&rant &# !» ttoe 
i?-i«#iri#m« teats* All #.|.M©r M^MB .r©pr©seat®A »a"6#rial &t 
Stiff Bt&lk. Sfat&fft.i# fhl-s ^xperim&mt wa« 
|..a2?g©l|' m mpmtS,^im' &f thm pmw^omB ,y€.»*s t®«t. 
%tm» w&m aacntiaa&l Mfom&tX&n ®a 
thmm ws »#t t#«lr«€ ®r mm& m&@ tt#t smll&blt. 
ieT#ml nmw lt©».» wm^ 't&p mms^A with tti© teater In th^ 
• attrlag wifit@r &f Ifll-lf5t aat ad€©a to tii® 
te»t# mmrlBM lf«i3.m€#€ li®®#syt©m« tlpl#i€s fl3 from 
iss# •&»€ 30 trm 5 s©l#«t®4 
luliFets# 2 p&Feiitsl s0ar#:# (S3S@ and SSS©2^), aad 
tli@ 
jil lta« %@«a -pmrl&mBty, fht® 3S-
lii.o,l«,<l#4 IB lilgii ©il llaes ant 26 .0-tfe®r 
mii«@le#t®!i  11^0.8• .  f l i#  «#»•»§:» wit i i la  t l i la  g^omp t f&m 
tfe# iir©*i«itts .f«ar':S •©iitri.e* wa» fli@ ia©liiai#a #f thi*#-© 
a,€i.ltl0aa.l lilgli Qll .li»es..>. 
^Batistl®d data for this experiment mre preaent©^. la 
Hlj,® 1952 Mma&X .Report of Corn Breeding la-restlgatleas, 
Iwa Agrinultf-ural Kxp^rlaeat St«t.l©tt, lae®, Iowa, 
tatel© 3" Afyononiic data recorded on a series of 31 hoaouygoiis diploids, 35 una elected 
, i| inbrsds, selected inbreds, ant other entries outcrossed to L289x2205 
ss obtained imm Exneriraent 3 grmm mar Ankeny, lom, In 1951* 
Entries in 
jield test Bo. 












Mmo%ygmM iiplotds 131) 26, f  k3*k 3 . 0  i7-.l 
From SSSo %2 2k,S 56-7 27.^ 3?.? s.# 1.3 3.0 87.0 
From SSScj^ W 2|.% 59.6 26. f 47.0 .2.3 0.7 3 . 0  87.1 
33 58.1 27.3 3f.f f.f 1*2 3-0 m,f 
is^reti- 5 2^..0 60.1 •27.? 224 6.1 i-S 3,2 S3-i 
diploids $ 23.7 55.k 2£..S 38.0 6 • ^  •i.i 3.2 iS.O 
MinmllmBms lines- 2 26.7 61.6 27.5 11 • 3 1.1 §.§ 3^2 
SSSo par«ttl. % 25.3 59.2 26.6 6.S i.f 1,7 
SSSe^ parent 1 26.3 41.1 27-2 15.J !•# i.0 3 . ?  89.5 
fester, 1*289 E imS I Zt.Q 23 . 27.9 20.0 2.» 3*0 91. f 
Gferall aesa 25.0 58.3 27.1 38.9 3*i " 1.1 3,0 • 87.s 
Iirtimit itaatari tWF l.?3 ^*0% 
%ield in pouadf per plot i« uneorreoted fmw a®lste»e» 
Xield in bushels'psr acre is corrected I® »©istmr#.» 
fmll® !:• laaljsis of variance of .'•Jxperimant 3 for yield, jieia x sfii staai 
as required for the subsequent coTarianee analysis. 
Il6M ' ' Ileia z staEi . 
.S«ar«© #f mrtmtloii mem squars «e&n squsrt «sa fiqma,re F& 
t©tsl mnim-
2 2©f.lf 263.if ^ 513^3^ ^ '#Rr^ 
ifiwt 2# 279*^6 • lli.Si • ft.56 
i©l.W:i m $$*20 
I«m4|. 1 (80) mm 35.51 l.,2f 
Srr@r IllLlI %W 8.51 22.15 
Ifft«tlirs tri^r lit 12.# •iieMiB •lii miii 
urn) 3f.i2 jwjjimi 
mlmilatta ^rmr. m W^mlm of l*3f li 
••at#»sgAry for slgalflmnct At the 5 per etat left! #f p^Mbllity, 
fstot ?. QmMmm mftsljeis sf plot) m stmai. i&mhet of plant« 
f€r S«p©ri«»t ft a.f X f latti©# sqtts» df repllestioas. 
Saa of SQmrm md. gro^uetg Si^ori of ©stimtg 
'of ' tean' "" 
Source of mrlatioa t*f* XieM Xield x ftand Stsn€ i.f, sqmres SQttsre 
fstfil. mt (ft 
Replication t 418.3^  ^ 526.18 1,026.6^  ""Ml 
Isw® Zk €^nf,m '2,Si%.ll 2.,.3i5»55 • • WW* 
Oolttw# m fl^.DO 
farieTiles at 5^256.76 2,843,83 3 *83^ *'*9# *" 
Ip^ r 112 1,111.5i 957.14 I»52|.38 113 7S3.80 6.?9® 
^JpfrQ«l»&t0 -&?#;»§© v^tsa©#' mf & seas Atff«rt'ii®e If «al©al*t®i tmm this mm 
«%«&*"« bf tfe© 
X . 6.00 
fmraisJiti §tmr Itaptteora®,# Mb'&mtQTf, 
lows SIttt© -SQllefe* 
faMt S. ftils of signlfleance of no^sr.l»as *a,i® %n i e^rla^ ifit 5 







vs. tt»s®lt@ted Inbreds 0,1  ^ §*-^ S n.230 
It vii». §,f §.837 1.075 
.» mm m* m-fmrn mmi §.f §.6k2 
faselected V8» seleeted iabrtAs 1»§ 0*B3k 1.199 
iSS# parent vs, SSSsj^  pareat l-l 2,k51 o.m 
®'Abfereiriations: HB, homosygous diploid; SSSo, Stiff St&lk Synthetic, 
origlRal variety; S3S^, Stiff Stalk Synthetic, coapoaite No» 1. 
^es-t fftftatei, "mprnm &9 mil 
®A t-Talue of 1.98 Is a0##8s&ry for ilgaifimsg© at tfce $ t©:r «eat 
level of probability. 
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Fig. 10. Yield frequency distribution of 31 
homozygous diploids^ 35 unseleoted 
inbreds, and five selected inbreds 
froa the Stiff Stalk Synthetic 
varieties outcrossed to L289 x 1205 
and grown in Experiment 3, 1951• 
ftila test w&m grew® -m the fmrm. a«at* 
MmeB, Imm* Vm&tU^r mmMtlom w&m Ttry 
falsie f li&tm til.® gmupB wi-m flel^ Im latmlieHs 
pep witfe -iftolstUFe,. looi lo%,liig, stslM ter®afeliig;, 
drapfet ©sr# aaA Stan# gm p«.F«©atag# i a-nt with, ear lielglit 
tm tm%. Hie ».»lfsis of farias#© wltii. th.e ftegj*©#® ©f 
f:r®©A©s :|,»%.# sepmmt# @@ap«ris#tt# ««€ witli 
F©S|»@otiv@ p»8©»t0€ km t&hl& iO# 
PP®» m® saalrsia 
MQ» ©tetaiaeA fc»r tij# f0ll®wi,iig gFcwjpsi aa-oag 
fell 44pl#l€«,, mmmg 41pl©i.as trm 
«®®g 41^1#ias twmm «a#i^ 
lnbr@€«, ant •««©«§ i»br©4«» Si||isif|..#&ii:.a0 w&t 
%mg f&r the .folltwl^ag #0»p«rts©aai I*<m©sfg#tts €lp3.©t4«: 
tpmm SSi# y».. temsygotig frdS £iSit|, &#«0tyg«im» 
tlpS,#i€s '^ •8.. i:»fei*@as-, |i#ao«yg®^8 €ipi©|i.» 
.«©i#-©%#€ iater##«',, nmm%»me€. wn*. s#3.,»#t#€ • 
a»«t %Um SSt© p&i*©fit w* tit.# nBMmi 
fhe mmpmtB.^m.,: M#»©2ff®iig €iplol4s m* 
mm& tfe® •»#»% iap^Ft&at in tMis 
fli© i.A@ai6i©a.i B#a»» «f two 103 •§ 
p#r •&«•!»#, aaft tlie a®ii©igiiifl«ftt a@F*r#t a© 
m® tm tli«t t&© of .& 
ra:m4®wi- ## diploid® wm® ii®t fr^ii 
tfe#. ®o»^ljiing •biJ.i.ty #f & »s4oii iifie®. 
la wci:i?€« m© Atfsnt.ag© wm f#i* tia© li0»©:iyg©tt@ 
aipX©t4 &WprmMU of obt&lBifig lines #f ##ra m t&w &m mm^ 
hlnine: atellit-y was f&# ml&ttmXf 3.»w ylelt of-
tli# s©]L##t#A inter®# growp wa» la tls,i« 
sin®© lli« rlel.d. Qf .that ^gr®tip wft« n^t nlgnifl* • 
r^ntly different fj?#» eltbejr the h<&m©%y^ smB filp3l@-ld ©r na* 
^®wp» mmXtM aa€ eoa©lMi©iis 
Im la tlx# fi.eld' 
fM© fr#tm®n.ey tlslr't%ttti®as m@ ii.©ii©^afg0a« aiplalts, 
mRsele^ -led &at atlected inbred# syt sli#ws la 
flgat*® II» fh® f3r#-^iie»@y ftiatributioa# tiie li#®oErg®tta 
dip|.#iAs &at tte.t m»s#i,e:#t©A iaentlml mmmmm 
sat ve'Fj sifsllar. fh# fiv® s#1.8#te€ labr#-ta m:r«' »@t 
gpeapea ^©mad %li@ir m&s.m of ff .5 "basli©l« 
p#i* -mm hut axtead over tiit mtlm rmm the 
0tla.mw €i»t-i*i.femti0a.8» 'fli© p-ef^fsraaiia# -of till# ^ 
gif©iip is 3l,0w«r tlmm wUmm ©©itp&r#i: to tlie »eam 
fieifts of the tw® g»mp@... fli-®s.# s©l.eetM S.iito*»©A« to&t 
¥©©.11 IteiitiriftA m %h0 hmslM ©f previ^ms %m%B m heim 
mp&riop' i« l.^tgliig resistanee aat w®race ®r illghtlr 
•&t)0"r®- «w»g# im @«a%|.aiat afeillti'. Xa tli© saalysis of 
3.Q, l,t is «#t«t tliat tlie tlir#e gr^otipe 
ko»©tfP»m# iiifeftts., asft 
€14 a,®t aiffej* si? nttlm-n$%y fpam mm-&h ^ther* 
fii® tw© prnmn'^ -ml mrietle# # SSSo aisd BBM^, ji#14e4 
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10,2..0 SB# l.dO,:3 btisfeels re«pe@liv«-ly, flies:# 
fi©Ms wmm mmt migmifieaiitly tiff©**d©r of »»s..iik 
of th@g@ aeaB# was %m WisM expected aia©# SSS.©!,,. 
mm tmpmrnmsmt owr the S3S© mriety# ordinarily womlA hm 
axp«©t-®i. t® «@r©» ' Whrnm tli® lio«os,Ft©m@ Alpioids fr®a 
iss© WW® ©oapartA witM twm sas%,, 8SS© gi^omp 
again averages »0-re.» fli@ 'li^sosygous diploids fr#® iSSSo 
yi«Met 'LQk'^ 6 tomibels fer wliepffss tfee ii.o«i0»y.g#ii« 
«lipl#4€® fr#» s:ss#3^ S..d3.4 Ibttshels per s#.r®. mm 
thaugii &w§.m of rank p©am i-ields %-&« doutFary 
t@ expentatlQa,, tlii® ji.e1l4 t#»t was ©emsisteat Im its 
]pmi&iiigl * it ratA®€ tli# €tp3.©4a gro«ps, 
8SS® &ad 3SS#j_., to s&io# ®r4@r as it the^r pspejatftl 
SSS# &»d SSSoj^, aswra&ls of tiii® sagnitmd® Ssi# 
to .g©«i®t|^e»#airi.r0»«eii'lal. ^aa^# liot timexp»ot#i.» 
flii« r@aF ms a "tfery fsv^rat^le. ©tte foi* ttj© tmtmr* 
It ga¥# & seatft ©f 3l©i..5 teilaels per &©r#. fills wa® 
tfei&it the «#ma yieli,® ©f tlie otlaer grottps auS wa# 
3*§ btishels .gre&*®'ip tli&tt tlie ©vtmll mem ri-eli. ^ fli« prm^ 
iri®tis ytmr wa.s flien, im S^periaeat 3. tfe# tester 
gave a yield #©3ri«it®*a&l3r 1®w©f Wmm tb® *#sa yieli-S of tte® 
gtmrnpB* til® ri:©i^ alg@ if-.lL feiisb«3.s ttmm. 
thm a#aa of tli&t t@®t. r«"f@»sl of teite-f* 
yimXA 0mmld rnmommt t^r the €.kBtsT&paMW Tmlmt%re ranks 
®f tlis frotip «e.aiis im ths two y@sr®. tin©## r#* 
suits, ©oatmry mKpeet&tt&n.i w©r© #i«tiirfei.iig# 
til© Alfffrenoes W©F© saali.# :«i#t» » siiA 
im s fieit t&w% grmm «M#;r ssntll^iesis j #©ii«eqn«%«» 
irt  thm 1 ti-oortsBd# or theme t istwtolai? 4t«»s eaa mla^iseA. 
f-li*. oTBtlm&X. -Go^s 
fli@ argiiffieni tto&t io p©r ©eat of tlie ganeti® 
flttst ti-sw .tiie #&«« field |»dt«Rtl.si mm 1 pmr ©eat 
th® #|j®n population on^i- to the 
li©»®syg@ms #©«ii»af or Mee-aaiv® #la®g ©f a:yg®t®« 
la the mt&nd&rd g#a#ti# flii® 
@.ipg«.»eEt l9 am a«it€#»JLo ®s# s©li.©» woald & 
l»r©©€®i» fee t# m,ttalii ®r this #l&i@ indi.-
Itt til# ftawpl© Btmrn with wlileli fee »ttst w®rl£. 
C29) lias atteatisft to tlil.s faet aiai imB pm*' 
fei^esti in & a «g«p©Fl#F-« gaaat#!. 
!,•£•» s. g«#te ©oRtmiftimg all d#«iisattt #r gea#» f©r 
tlia l##i ti.iid«r He p©ifit# &m% that ar® 
in & popwl&tiofi wh%^ mm m aatiafaetorsr 
somm© froia wliloii %•& 3,i®«« ly ia^r©e^li!i||« Mk& 
were ,«s## for geti# »f t«6 sua wmm 
f©i* 0iie, tw© aat thr#® i.©®i. 
Gal©«lsti.©.iis M®r©-.aaCi# #iai3.ar te Ei^©y-*.s. HQW©'*®!?, 
faM# f. Agronomic data reeoMed on a s©ri#s of hmmfgmB^ iiplolds, unseleefced 
Se lines, and selected Inbred lises derived tmm. Stiff Stalk Hjnthetie 
aftd outerosaed to L289 x 1205 ss ©btained fp©s Expfriisent 4 gro%m near 
MaSf Iowa, la 1952. 















Msmozygom ttpl©t4» mi 103.8 28.^ 0.0 9.S ©,| .  3.^ f S . J  
fre* iit# 10^,6 28,2 0.6 1.0 0.8 3,4 96 A 
fr@a-, SSS«j 20 103.^ 28.4 0.1 0.7 0.6 3..^ 96,3 
3& 2i.3 i.t !.•© 96.7 
tilsreis' $ 29.6. o..a 1,2 J, 2 f3,.i 
SSSo parent 1 102.0 28.1 •0.9' i.i §..4 3-3 fla 
I 100.3 2f.6 e.o 1.? 3..E 
.M8f M -1205 1 106.5 n.o 1.1 §.6 _ M 98.5 
©vermll at&a 103.5 20 0.0 0,7 3..% f6*k 
•it&niari &r^r . 
Abbreviations; MM, Stiff italfc Syatlietle, Qrlgiasl SSS%, Stiff 
Stallr. Synthetic- Is. !• 
%ielis ifl bms&eli- per are correttet 15.5 motitmm* 
!#• Anslysid of mrlanee field welglitii of Exp^ris^lit 
ik witii a toy«al:d0wn of the -rarlety 4sgj»e0» of 
fl»eMoii liitd groups with the f<*Taltt8S fy®» 
til© t©®t« of 8lgttifioati0e. 
Bomro© of d.f. U^&m aqii&J*© 
533 •«iw» 
$: I.as; #w» 
. Its) 6.34## 
jasisg im} 1|,®4 
A«©iif i® f«*« SS#@ 
Mmme t®- f l»©»i 







Mtong umel&ffted imhrmAM 3f 
Aaoag @©l®<st®d k 
SB Ts, «aeel®@t©€ Infer### 1 
HD r&* ®ele®t@€ in'bi^A® 1 
Uiisele^tdd Ts» ®el^et®d iabr#^# % 











,®rr©r mQ t.2| 
Abl&rei'iatioasi HS, iiomo®yg0ias diploidi SSSo, Stiff 
Stalk Syntliatlo, orlglasl mrletfj SSSO|^, Stiff Stalk 
SyatHeti© O^a^oslt# io. 1# 
F-mltt# ex©©©dfl Wk® %. pet* ##ftt letel of 
wltiilii mrl&ae© from tlie iioaoEygoua diploid sat 
m«ele#te4 gyomp® wej»® pooled to pn&vi€® tli© 
©ri*or me&n 1^.75 witte 7f d©gi»@e» of freedoit# 
fo.r "fetelii Q{siBparis#B# 
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TEST CROSSES OF HOMOZYGOUS DIPLOIDS 
TEST CROSSES OF UNSELEGTED INBREDS 








CE LlJ GO 
0 
0 
82.5  87.5  92.5  97.5  1025 107.5  112.5  1175 122.5  
Y I E L D  I N  B U S H E L S  P E R  A C R E  
Fig. 11» Yield frequency distribution of 43 
homozygous diploids, 38 unseleoted 
inbreds, and five selected inbreds 
from the Stiff Stalk Synthetic 
varieties outcrosaed to L289 x 1205 
and grown in Experiment 4, 1952. 
f;i'©-q«»ii^©S.## w#^® l.ii#l«i'a«€ la e«@ii of the ©a®©# 
oal0ii3.mt®-4. 0slealati'Ott8 i#®f»e «a.# f®r ob®* 'two aat tiire® 
g^a© Io-©l. fhm Mjg&$m w®f® ' ^i&saif let a#©si»itot t© tlie 
^ollQwliig ••tefiiil.tion: fyp^^2.f M^m&Mygma mit all 
l»l-tt» -g©tt©sj ffp®»3.i %hme ©ontaialBg at l&ast om# pltt» 
gea©' at • l,©^ell| a»€ fyps*#, tli®s© m pltts g#a® 
m% Qm ©r mom 1®®1« fli# .relfttii'© pi»®p®r1;4.#» fype^a* 
f"yp#-l sat fjTp©*0 3®fg©te« aj»# pr@s#ii,t®i. %m fa'bl# 11 &ad %m 
Flfwy® It* file f®rmulas iis@€ **»© pTmmmnt.m€ in a fo©tii©t© 
tm tii&t tal>l©. Fx»ii» til® t&'tol® &aS g^aplis it i® g^pparent 
th&t tii@ huiabep #f l#,«i, #©ii:e#Fii#i i.ii«r#as.e#, tile pro* 
of ««ap#rl^y* grnuetm. zygotes. €#®r©as®. 
file |>pop#i*$l®B til© syg«t®s very rapltly. 
By extrap®l-attiig- tO' lilgliti* 1©©! p©iat#.d ©mt "by 
aiiiiey, til® p®pmiatli?a %@#os#» 0.|ie Is fhe zygotes 
li«©sy.§ott« ail plw g#«es,. tli# fy|>#*.2 ®yg#t#®, fail to 
©Elfit f<jf» all pi»ft#ti©&l purpose®. 
Olia#@ CS) presented a m,2r#e l©®i -©lisste-rtodsri. ©f 
. tt®lls. H# &mt ttiat If a p®.rti#iilmi»'to^aoxygetts 
.geaotypf wm 1/S ©f tu& moul& glT® tli© 
.gmnotypt mp^m €o«teliiig, hut m%f 1/^^ gyg®t©d womld 
fee of tiie type. Xt sfeoMld fee b.©ww®F, that 
mmmy syg©-!®® w®ttld #o«ta,te#d the i.@sli»@€ genet 
&ttd tto&t t>y using tli« time of &€i.ltl©ii&l g#.ii«r«ti©ii# i»#-
tm «©lfliig» tHe typ© mm2,§. citetaiae^. 
f&tole 11* a€sle.tlv# pjc^portloRg of Tsp&*^2t fyp0*^X,^ ffype-Q sys&tm m mloul&ted for #»#, 













.1 .1000 .0100 .1800 . aioo 
.5 .3000 .0900 .i^200 • i^900 
*3 . 5000 .2500 .5000 .2500 
.7000 • ^ 900 . 4200 • 0900 
'.f .9000 .8100 .1800 .0100 
fw« AB 
.0100 .0001 .0360 .9639 
-3 .0900 .0081 ^2520 .7399 
* $  .2500 .0625 .5000 .W5 
•f .k900 .a^oi .5880 .1719 
.f . 8100 . £$6%. .32^0 .0199 
ABC 
.0010 .0000 . 0069 .9931 
-5 .0270 .0007 .imi .8572 
.1250 .015^ ,i^062 .5782 
.f .3^30 .1176 *6359 .2465 
.f .7290 .531^ .4389 • 0297 
g#ae»| a,b,© «« mlmm-B gmm»> 
^Pefinltiofts of mygote ©lapses? t&#®© h&m&mw*' 
goms for all plus gsnesi fype-l, thmm mn%-e.%nXrm 
l©a#t one plus gen© &t ea#i l0©ij and Tjp#i»IS, 
laeking a plwo g@a^ al; one or more loel. 
F©raula«s fr®qm»nQy of 4,B,: ©r 0 genes « r &nd 
trmqueuGf of »,!», or © geaes » s, reapeetlirely. 
For &me loeutti proportion of A « ri pr^pur* 
tion of fjpe«2 E^gotas « r^i and pr@p©r11©ii &t Typ®*»l 
ayg©t#s MS 2r#.. « 
For two loels proportion of M ga»®t@s. « r®| 
ti^a &f gygotet * r^s ama pr©p"©rtl©a of fype-»l. 
zygotes m ikii^m -I- .^ggg. «, 
For thr®# l9@i; proportion of ABG gaaet®0 » r^f pro­
portion of f;;rpe-2 ax^t#® and proportloa of 
fjpe-1 ajgotes * fir^s + 12r^s^ 4- 8r3«3. 
file f^rpe-o zygotes were obtain®^ by 8mbtra#tl©ii. 
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~ THREE LOCI 
TYPE-0  
TYPE -  I  
TYPE-2  
</) 







TYPE-2  Q. O 
Q. 
- ONE LOCUS 
TYPE-0  
TYPE -2  
0.0 
3 5  7 9 
GENE FREQUENCY 
Fig. 12. Q-raphs of relative proportions of 
Type-2, fype-l, and fype-O zygotes 
for one, two, and three gene looi 
with varying gene frequencies. 
Hilt m 
Ha-riag thai tUe. % jmw mn% as# 10 pmp mmt 
a©at 0f %u m#t t©# i*#lwaiit,, .an€ 
teeaemygeti® #iploia distMlsmtiftiis were Wndmw 
©ostitioaa of n# #©»£«&»#«• &m€. geme fr^qm0m:&y ©f t*5» 
tel»o«ial €lati*ifeati®.ft mm fe® ttse€ to -teaoa-strnt© tii®#.® €ts* 
trlbntlona. The ai.trltatlon 1. jlA + (l-q),] 2n. 
whmm ». » ©f pairs of Independeat. »ll03.®a,» A * g®a» 
iB ©a@k pair with pirns' a • gem with mtwrns ©-ffant, 
«aA t mat &w® th.m fr#%ii©to©i@« <»f gmmm with i^ltis asA 
«liim.® Calcula.tl&»® four p&lrs 
©f g«ae:i. toftsg 0f'$*5 wmm ia .Figar® Ij..-
t,li® f®ll©wiiig f^ rsstilRS vmm UBm&t 
I *5^#5)^ f©r til© «yg0tS,«ft gaa^tl# &b€ lioa#mfg@tt# 
dlpl©i4 €l«trit>utio»s#. r^speftti-relf. €t#trilimti©as' &r© 
pla.##€ to th&% tli« ae-ft»s- f-all thm m&mm Saeh gr&i^ 
•©©atala® m t©tml miwl3#r sf iji4i.fi€iials -ettjal t©. iisifiF-
Firitt is a0tl©®€ maf tfc# ayg#tl© mm 
€1^103.4 €i8tri%«tl.Qii8 liav® raagft® of 0 to S plm.® g@aas. 
fh© €i»%ri%at;i©tt# fe®w©f®r, faas a mttt® of # to 
plmt g®ii#s» ffels' p0imts .•@mt tli© tliat. gaaefi® Ai®-
trtfewtioa# hat# ©mlr @ae lialf tlie dls-* 
trlfeatiea®. In tm gmmr&t -©as®, tb® S3r.t©ti@ 
distriteti©»® ii&¥« w&nm» ^ ® 
g«a#s, j»©sp®#tiif@lr'» fill® 4S.ff@r#ii## 1« th& r#sai% of th^ 


























. 125  
,000 
ZYGOTIC DISTRIBUTION (.5 + .5) 8 
O 2 3  4  5  6  7  8  
GAMETIC DISTRIBUTION ( .5+ .5 )"^  
O 2 3  4  
HOMOZYGOUS DIPLOID DISTRIBUTION 
(.5 + .5)^ DOUBLED 
0 1  2 3 4  5 6  7  8  
NUMBER OF PLUS GENES 
Fig. 13. Zygotic, gametic, and homozygous 
diploid distributions ae obtained 
from the appropriate binomial dis­
tributions for four pairs of genes. 
mmmMWt m aeiest g«et#a., 
hmh (221 Um» Miimm. that 4.:a ta-ms of Wm selseiloa omfm 
Jlie #f iyg:©tl@ arpfty.ts &me Ijaif that Qt 
a .gaaeti® mm^BW mondXtl&mm mt »s A@»iiia»e@ ana mrn^rnm 
m&tkmg* ftiia w&mM.m&k0 «0l.e#t4#a ti^ine 
mm a® s@l.@otj©ji Tii.ls r&-#t is 
largely an mm slmm mmmm-BTm §mmr&lXf mtm&t 
ia timt war# KmfigelM©!?# 'U&wmwp was 
&toe to -altar tUe mt-i® ®'f Att4 tf mA%m 
p@a.a.laafl®aa wt%^ sis#® -&t pollen gralas. H© 
ptllett tf»atfi® & fin© i-©r«»si-» 
&«©ftg m&wmp%&%.A^ l>l&iiti W0ml4 t© a#|.@#ii0a 
&«©».« ga»@t#.s. an "i@ a^t & pr&#t4©al ©n®. 
It watilA m'fe#tw®©a tfe@ i>#rf&f«aa@e Qt 
a »oa®.pl.€»ld ^li nt and tht ©f Urnmsfm^^ 
diplQld pr0g®iir is mmhl&mtAmm* fh.mm %M llttl® 
Trnmem t& mppmmm tli^t ameti m m:rmlmt%m w^aW ;%# 
1« tii© ms© mt iises, t&e ©©x»r©3.atl©tt 
lj#t:we®a iaferti- pe.rf©maa©# aat perfoya&at# in byterlA ©#a* 
tolaa.ti©a 1® quit© sssll t&r 0®apl®.3Slr l»&©iflte€ «iiia#s©t@rs. 
Sise# tit# w«#pl#4A« '©fetaiaed fy©» t&® »©'a©'|>lol.4 
mmBt, to© aomteled "b '^tore mM. Ii© .|5x^p#g4at6€ ».m&. in 
s |j«#4iag prrngmmt gmseti© tistfl'featieia. tm Figttr# 13 
wa# doubled to fmim tJt# hmmmw^ms tlploi '^d,letributio» ia 
p©rti©a, of tii&f flgttre. fliie i.oaMiBg r©®alt®a 
ia erefttifig a eqm&l. in mag# t© tlje zygoti® 
tl.strl%iiti0:it. %m% in tU&t it, ham n® iadivl4ml« 
1ft tt%& ©#€ mmhmrn It «Hoa3i ii#t©A th&t la-
wit&oat sel#€-6i©« umtX 
wcjuia f&m a tlttrlfemiiea like- tM-@ toa©a?g«g 41^ trUafiitiem • 
p»s©ii1|-@t* latlvldaiais tm a h.e»oiyg©«s €lploia popmlatlatt 
tiomld fee tme ef Ittimls.. fioweyer, & l0ag#.tlj»e intoreA 
popmlAtlm oulci sieo fr©# of letlisls. 
flie ae&s sM Wflaaee ©f tti© syg@t4# ant k©»^»^yg®t*0 
Alploidi aiatribtttions w«r# tfee sat&da. of 
m p.r#s$iit»4 fey ..a^ aA Cl>» It was 
fo^ind tliat til® 1^0 €l.«:triliiitl.®a# had the mmmm B®am vmXmm 
©f fatjr* farisB#©# fm tim 6.Xmtw%hmtkt>m w%m f^naA %& to# 
&@ fdllswss E.*®| .and ta#iii«Sf'gmi0 €1^1,©Id* 
flms, it wamlt sppear 'tlt&t ssl@<tti®ii wltHln & mmmfg&m 
AtpMM p-0pml^%$m w©iil€ ba twio« &b 
Flgmf# 13 #EfiifW» til# t^ason foip the farian^.# 
0f the •h0fi0gf=gw« diplelt fli#' &.&uh%img prom@m 
•fey wlilo^ th© h.©»«s:|rgoii3 diploid tlttrlfemtiQii m# ®r«st©'A 
©XQlttAea litSiTi€ital..s tr^m t&e ©at is*®feei?#€ ©lasa#@. flxls 
ia % iilgto®?* pr@|i©f'%io» ©f iaAiTltmmi-ii Im mtmmBm 
fnrtmw tmm tm aema. tliis l«0»s8#s tli® wmlAtlrm T&Tmmm 
gin©® thm ^B,r%&mm is thi gtim o# th# «<!«»*•#€ 
t3?^ m .ae&tt* 
Xa m© •©&«© at mm mi© gr#at#r ir&ri&a«@ ka.e lltui© 
sin©# th© Must t>© a®@4 la eo®-
bln&tloas. G©as®ittentl.y» vh^m ©#«p&riiig an epmu polliaateA 
and a H.#*ogygott« tipieid, pspMlati^ii fpmm tbe 
sa®e samro®,. iHdivitmi.® froa ©.»©& p©pml&%l&n latist "b© 
01*088#d mith & ©owioa te.8te,r* Xa ©tlier %f0.r€:8 & sample of 
gSM#te« froa #a#li pspalsticm. t® tss.tea pwfariisae© witli 
a t#st®r« %|i@ ©#iia.iti#o® im' 13 tli® 
p^ro##8,e &f aelotis ta ^©tti p©|ittl.atl®s« wttmlt yieia itsritinal 
gaia#ti© di@trlfe«tiottS| li®a@@ exp##t#€ »©&» ylelfiii Int a to|> 
#i*os« we«lt fe© the mmmB iial®e» s©le©tl®ii f©i? e©»l3liiljag 
ftlillltj w&ea. tbe li@»®EygQas dipl©iAs pagg.®€ 
tli© 3*0a@pXtt$a ph&m* 
§%nm t&e g#.a« frequ©n0i@e of ffe© |i3.«i ant mXnm gane® 
.&t ttoa a.o«S, are wnlmom# it t© ©^Miiae 
th© eoaparatlv# fsrisa©# &t the sjgeti© aat 
with mi»rlag mlats of gen® rreq.it©ii#f 
aad wmvflng ©f aoainas#© * 
Its ala0iii€ 'b® p©imt®€ #ttt tli&t the f^Ilewlag ealemlft* 
lioiri®, aptly f© p#p«l&SJ.oa# Sa wlsiefe. t&e i:ii4ivi<lwaa9 are ss#4. 
pmw s« wmthmT tiias ta lii-bria •#0altiii&ti©il.-
tw&m LasM |32| wers msed* f&ese femmla® 
@3Cpi*©s« tb# ©onilitlons fmr a slngl# pair of gen.©s* I'lief 
"b© #xteat@4 t#. ia©ltt4® a pairs ef g^aes fest th# ©alea« 
lati©»:S w®t*l.d li© tlfflealt a»4 tk# aettioAs of gr&pbioal 
j*#.pr#@eiitatl0tt taaA^niait# * Fr®a tli:© . ftsfaiiiag tJi© mrian©# 
ratl0« of tilt two i.iatritei11on..f wmwn $a3.e«lat#€# ?Ms 
aettiod %mm ttat€ s© tuat tii# 6#®piimtlir« af tlie 
twQ distributions ©©«!€ exp^ip?s#et, & aiagl# mine &a€ 
©ottli, fe© 0©«|>&i*«t »0i*© effectively, 
fh© fo^ltlewlnf? 'fmri&.n©# w#re ««©€! Cs.) tlie 
Ta^la»@# mf & sfgotie ai.stril3uti#ii, t.h,e mse rand©* 
Cb) tbe mrlaae© of & li#®oijyfro^is Mfttrilittti&is, the ©as© "of 
H0 doaiaaasef 
where' q * fi»@cttt«iier or tlie pliti g#fi@S' sad it » degre© of 
domin&n®©. Fi»©a tw® tla« wmrlmnrn^ ratios 
were m3.©t»lat®€' n,s I"©!!###! 
Wmrt&mmm rati© « r&rlB.nm Qt dl&tTXbmtlm,, . . .. 
mriaace ot Uomozygoum diploid. dl«tri"feii#i#a 
III thm g^Re %» fari#® la 
II . .X ia-erea^nt# fmm 0*t to 1*#| aii€ Aefre© ©f l i . ,  
w&m mri@4 In t*5 S.tt«r©»@ii"6t In llit ,m«ge Qf i*0 to 3.0, 
Tiie h»mla.es M&ir# tli6 rol,|.owlag aeanistgs li « 1.0, »o 
d©aiiiaa©©1 .li = 2»0,- eenpiete d©»,lii«ai#« j asd, |i > 2.0, 0Wj?» 
i.©iii.liiam@@. 
file mrlai4<se mtios @al©«3.&teA are prt0©at®A tti falsle 
3.a. fw0 grspii# w@3?"# town fr@a thmm mtmlAttm®* Figmr® 
fsble 12. la%l©s fiie mrlsa.©® of' & mrg-otl® ti»'irilbm.t,l0ii. 
to the ©f' & lio«#«yif0iis #irjtloid ti®'* 
&n^. the oal cutset 
for sut 
€#grte® of ^o«i:iiis4ii«#. 
cisa® B@#ipr0-e&l ©f 
f'i*©qaeii@r» 9«wtil&it«e». •ra«'la»e:@ 
<i h rst-ltj 
O-O* 1.0 ©.>00 2..000 
I-5 1.125 §.8if 
2.0 2.000 0.500 
2.5 3.125 0,3^0 
3«# Q ^ Z M  
o..a. l.^O 0.500 2, m 000 
3.-5 1.002 
2.t l.?XO o.m 
2.-5 a.'iat 0.381 
3-0 0.267 
• 0.2 1.0 0.5'©^ a.0'00 
1.5 0...SS5 • 1.130 
2..t 1. w 
2 • 1^5 •0-M2 
5.0 0.327 
0*3 1.0 Q.500 2.. mQ 
0.772 1..2f$ 
E.O l.W 0. 
2.1 1.752 0.571 
• 3.0 2:.Mt 0.^06 
1.0 'Cf>500 2..<)00 
1.5 a,4'65 1.50fr 
a.o 1.0^2 
2.3 1.3»5. 0.722 
3.0 O.5M 
0.5 l.O' ©.5cm 2.000: 
1.5 0.562 1.779 
0.759 1-333 
2.3 l.n6? 0.f#2 
3.0 1. 0'.647 
Re©iprooal of 
t 
'l©»inaa»0 .# fariRiia# Tariaii## 
h ratio ratio 
0' • ^ 1.0 0.500 2.000 
1.5 0. ^ 65 2.150 
2.0 0.560 1.786 
2.5 0.785 1.27^1^ 
3-0 1. i^;'0 0.877 
0.7 .3.,0 0.500 2,000 
1.5 0.372 2.6S6 
2.0 0.390 2. 5'^ ^ 
2.5 0.552 1.S12 
3*0 0.  S60 1.143 
t.s- 1.0 0.500 2.000 
1.5 0 • 2S5 3*$m 
2.0 0.2140 4.167 
t.5 #.3f'5 
3.0 0.660 1.515 
• 1»0 0.5C>0 2.000 
. 1.5 0.202 4.f50 
g.o 0.110 9.091 
2,5- 0.222 ^.504 
3.0 0.5-^0 1.852 
X.0- 1*® 0.500 2.000 
1-5 0.125 8.000 
2.0 0.000 00 
2.5 0.125 8.000 
3.0 0.500 2.000 
Ify is til© gmpil of the •v^ri i os- ratios obtalaed toy dlTldlnif 
tlie mrian.ee of the .hesiosygeixi aistribittieti c<».«pleteiy Into 
tlie w&Tlmim of %U6 sygotlo 4ia%rilii»ti0]ri. fti® ratio mlm«s 
©"tatataet Iji this w&j mm %« o.0Asi,4@r@€ as tlie varlaas© of 
tlie ijgetie ^iatritetitioa wkes tlie w&rl&nm ©f tli# 
tlpioid dlitrlfetttion iM aaity.; Fli»:r© 15 is tli® grspft of 
%&•© m^Xpmml ©f tfeci mtor® mlttet. la tMls #a0© th@ 
iral«e« ©as fee ©ooaltersi. »8 tfc© wmt%B,nm of & li^aomi-tcims 
vhen tke fsFla.aa® .of & ryrotl-0 
tril»ati©ft 4s mnltf* 
mif whlA i« tti# tmpk of mriasss -of & 
lioinosjg»*i.s €4pl@i€ wh€A , tli® m«»i«iiee #f a 
js3rf®ti© .di.st,rilsi*t4#a is «altf, *13.1 If# tlsattsi«€. It Is 
a0ti##€ mrnt tlx® mrlan^e ©f "III© li#»o-aygo«# •pemla*-
tiQm is twi## t&at of tJi© a.3.1 m3.w-a of g@»# 
rr©^ii©ii®ir tf&eii tfa.#!*® i« tto €6aia&a@®# &• « 3.»t* this .rngmms 
with mmlug t&@ of aoiieats 
amd of r«i.a.#a im%lm toaima##. fii,4©f» 
eoj|diti#»s of l©w gan® freqweiiaf and ai^ mlmai of 4oal* 
II&.S0®, tm €4p-3.©M wm^%aMm la g.ea#«aiy lea® 
tl%mm til# -sfgotl®* At ge-n© mh^wm Q*f .%h& 
ii.0ii#a.yg#mf farlaaet is tu&m tit#' s.yg©t.|.# 
for all lid»:Oifg#«« tlplcj|,A irsJ^ 
i-aa## rnmkQwm m wlien t©»i«same^© is @©apl©t@ aii4 
gen® fr@quenoy Is a«a.r I*©* 11% tlwtt 
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0 . 5  
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1.0 1.5  2.0 2.5 3 .0  
D E G R E E  O F  D O M I N A N C E ,  h  
Fig. 1^. Q-raph of the ratios of the variance of a zygotic 
distribution to the variance of a homozygous 
diploid distribution for varying gene fre­
quencies and varying degrees of dominance. 
0 1 2: Scale for vertical axis, the 
variance ratio. (11.5 aa* = one unit.) 
Wtg* 15- Srapli ©f ratios ©f the mrirnnm of a 
diploid distribution to thfi mrianots of & 
di8t3*l"fe!iJtloii fof* TftFylnif genm trequ&mtm &a€ 
warylng d®gr©e« of doiainaa©©. # I,,, .gt 
Seal© for vertieal axis, the •farisit©.® 
Cil.5 aa- * «ait.) 
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0 .7  
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0 . 3  
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79. 
tfce mrdiind© of the homozygous dlploMa i« gm&Mmr tto&ti. 
w&ri,mmm tli# m^gotio popmlatiofi in tli&t pferl of tli© 
S^mph Ik wliieli g©»# frecine^noy Is gi«e#t©r- tlia» .sad 
aa-iica Is leas tlias oaiipletc;, h. < 2,Q, 
» timm.m miumlatiens imtm liait@€ msefialii®p» 
for emlmting the vortli e.f a gt*oii-p of ©o» 
4ipl.€Jli..,s# fh### graphs "fe.© WAlumMlm If hi$m&&yg&mB 
tipleito, iafeif©!® ®#ea p@lil»ai©4 wr© «©!#©%©€ 
per se* 
S®.f©ml isp.^rtAfit wmm 4isws®®4 la tfeis g@©*. 
FlrsH, fell# l mn.% ant !.§ per argtiaeat of 
r€sp.#®tl.ve flp©qu©nei.es &f .sygol®# and eoaparatol# 
yteiaiRg potential was to b# an 
t#8ef,lp-tloa 0i hy %-m^^ wmmhmm &t 
g#ii#e» S#©0»d, a M:^i@lcl ,aad an iate©.d 
tSsm wo'Hi# aiaSlar im tli.© Halt# ©f if s# 
s#l©^4ioii f0.r ci#»biiilng steilitf ©©0urr@€ a® •» r@aalt ©f til® 
•aiia#pl©i€ pi»®#.. fliirt, h^mmfgemm Aip3*,#it@ oa? isferei.® 
fee F®i* mrnhinlfm 
steility. fli«y wast tee la iiytej»l,4 «o»M.astlott. fbi# 
#a.0t liffllte tlie #0«pari#.#ft@ Vi leli #«,» to® »»Ae %©tw#»ii 
U&mmjsonm s»i. si^geti© €i#tf»ibmti.O:ms • E^slmtiag 
f©p m&BBm Qt tii® two wltiii s rnaa©!!, t®s'te©i* 
is r©aJ.lj a. i>roo©dui»e of g-&a«$@s frM €i«» 
trifentiea* ly©a thm^ i.i#r#F#a#«# ia mpi&a©®® exist fw 
8^ »• 
two the of tU% seaft yi©M of 
tke tM& ^WQmpm wa«l€ te@. siiallai*» 'fiiis was lR41©«.t©4 fros 
til© %iim% the gaisetl© aistritetitioria wm.m ©qwai. 
W^mrtht any .aatttml teem«a® of as.aopioiil 
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# i E 
|.% U M fA © '& •.«r4 fa. € 10 
43 H 4i9 m ^•iP^ i« s<. © © i# # A. W M*t M m m ip Jl « 
r\ m iS m *•» &« m 2 
.ir HT •^  © m m fi S *4 
«4 
€ 
*4 Mf<§ *>*» 4» 4M # m •» & © 
•S3 ...-•.* •*8*f" S* •Bi ® 
m © #S 
Aa iMs "te'reaMowa &t tUm variety mm ©f 
In ta©.#sp3.et# %l'0&k 4©«|.pi» m&,^' r^salt im l»i&ii#€ 
l*p,#,ri»'eitt 1 w&t mm a miidosia#€ 
It wms plants# a.® a trlpl© lattiae* 'Ixperiaeat 3 
wai ii©t ©Blf mm. ift«itapiet© M©0fc -aesiga, "test it wm« &ls© 
sdj«,st«€ for atftiit oenrsri&no#. llaset tm%.$ 
m&f liair# ^#«.ii «&t@ la m® fe2.o«k l#signsi th^s® 
tests of wer® is agf»«eae»t wltli- tmrntm 
©f iigttif!.,©««•« itt a ».alioal.s@€ %2.«i©& Ammigm* 
Btum tii« ittf#»atS.©a @@ataia#€ in fh® tests of sig* 
niflmmm- w»« fery toport&nt;, it appear® tliat the iB0©^pl#t# 
a@slgas w©,r# pour ^#1©##% 'tli® 3liii4t«.t4€s:ti« of 
4#8ign» wmwB not during th» iaitiftl ®t^g@s of the 
etttdyi. tUmmtmrnt mmXf tlie last fieM -tafialj lxp©ri»©ai 
w&# ia m faiidoiiis^t Wstk €»st..gii s© %imt v&li.A t#®t« 
#f .slgaifi©ftiiii® ttouid %# a&A®. froa tiiis it 
wms Immw^mmA tiwit »b® iii©€J»©,let© M#©fe t#siga@ @h®itl€ %» m«®€ 
wlieii estiaat®® ©f the »©aiiS a.i»« ' mA 
ilt4. la®- w«#€ Kften t©st» #f «l.gEifi#®a©# 
la & ©f tn© mriety €#gi*@®s of mm of 
fii© «ipi0ia aii€ infei*®# grottps 
*sre »«»••€ t# m ^mmp «>f S'ittQ® ail 
It^soajgoMS diploids wer® amil&tele a.% tli# ti»© t&at 
tb© -top #s»o««©s wmmm »»#© w^m ««#€ iii tii® r^®!^ test#, 
« 83"* 
tli#y mad®* fli© % timm Qro## 
wmwm m. mm^^m group mf iia©s# fe#.©Rtt@e 
thm wmm mm-m ifitMoui regard fm luaiTiimH 
Ottlf a portion of tti# lnte,r#A8 fmm miff stmlk 
Sya"61i©ti@ p©pmlati0ft»| waSg strictly sp©skliig, & p&mAom 
«f t&ti© %%,mm wm mM-mthrn^ In fli# 
Mftttrialt' ant Iftfeofte m^otlon, AltHoagli tiH# of 
mn€©aii#s# mmm. tlie lt,s« ©r of teiaa 
eattSQt h:0 It.i# E©w@v®i»., •fteat m®-
l,at»d'«#«€ 'fey a-0«»i,|Bg tin&t thi® 
m raa€#«, greup 
*Shm p«f*fe,»ianc© of th© diploids 
mmA w&» »iailar vithin hoth #'©m aiit &mn% 
pQp€lat.l©ii#* fhm dent Stiff StalM Synth®*!** 
i«, ms mmm »la«# it lia# %&mm 
&mrwmiL i» twe .yield tri ils, ®iis ®3.#se agr#eaeiit hmtmen 
m# r@»a,lte is tli# «w#@t mwm &»€ a.est .p@pi»I&tl#as ©boald 
«©t '^m o0R®tf»m©i. t® laplr "Ifest &M p#:p«ia%i©a8 womid 
a####s«,rilr gl'T# siaiXfti* ]r##iiats* •  tlie mm &f 
a. %m%&^ o-r mf m'wmrmX Aifferesi testers ©©iild 
th© p.&wfm.mmnm &t th@ .gi*9«jj«*. ©*• 
r®Je,.@ti©a of %h.m #oa€sXasl©»ii r0p®x»t®4-
stmay ©f A44itidiial popiilatien® wltM %m%0m* tt 
is passlfele tfaa% %tim Aatm frea o%k©r «tiiAi©» ©emit r©je«t 
tke #©ii©lm.sion of tfeis me#l« ant m almatag® 
for thB flelain/ a'telliti' Ummfgmmrn Aipisia gremij. 
file problea, would %w ©a® 0t wmifglmg 
tiiQse result® ant ©r a©»©a»tmtiag m »mft%@tmt aamntA^e 
%o Jmitify thf la&lmh&m of tU® 
ia, a tef»##.tl..ag pr@.f»a.: 
fti© ability 0f til© aonoploid. plmtM %& gfew sm«ises-s*-
fally t© aatm^ity b&« &f%m. %@m aa laai-e^tlQii 
ttiat tti® U&m.ozfgon® aiplolt progmnf arts tog Hierefr^n womld 
.^@ #mp@ridr f^r f Agar sat ©.©ttfeiaiag ©® the otlier 
Jiaat a «tmdy by Bmrnmoa ami. Wl«%© C.3i} «» .and wii#a.t 
8]^#w#t sttrrlml ^.'ba.lity ia mmpmtxtim mm ii#t &«<$#« tariir 
an 0f iil^ fielding sl3.ilit3r» fh© ^arl©f and 
*li#at data &r# onlj falatlf aaal-tt-goms %& ssu^plolt 
.giari^tmlj 'hmewmw^ tfemt «tm€f €©®s la m. gmmmB.1 waf pwppert 
the findinm of t&i® thmt mm^plQkA mmttr&l lm.« 
llttl# ir mmf iafiii#.!!## 0m .fisldlag ft'blllt.r «f tfe© 
g.©-ii@ €lp.l@i4 progeny. 
A Q.ft.#ii m^w&mmw€ tSi© pr©€miitl©ii. «f 
faOS-dtl-g^Ba diploids ii timt & #«stlwg !» tla® «€ mmw^ ®^F 
fe.@ p#s.s.il3l© ia til# p»€,ii#ti#s ©<• l.iii0S. fM® sajr 
©rr#ef by ©f «. p-i*<»gma.» Iii soei hmm^lmg 
prograas tUB j5i*#4a.Q.t.i«s of l6.i^-© ©f • itttip#4 liaes 
ii a Fe^ttlrlag tUe mplofmemt ®f 
saail ^aaoMiita &t .a.tditloiml labor dwrlag- tli# polli.iia.tlttg . 
dess0». 111 m&»% m&rm hme iBto»:4s ttoaii 
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tliey h&w f#r testing* ftelt testlmg ii a» 
«3epensiir0 p«"t mt eona %i»®©iiiig a»a i»bret,ii smA 
tipl#lds alik© A yieXl tm% of 
tiploMs, lieweTe^ji wwtlt l»# ta a %m% of aAmm## 
genemtlon latbred lifies, aiit as si*©la It woiilft tja peteatlally 
*©r© TStlmM# tima ©f s#:g3?©gatl,Rg aats®ri«,3. * fills 
wouia Is© t«is in. ^ptt,3.»tS..#a« iti 
tmtlmg lias a©'! fe#@ii .Hawwsr., ®©1#Q%3»©B 
Uomozjgmm diploid# la »©l#©tioa 1s:©tw#€ii l.lii,#«.. Tk^r^ 
woait ¥# m t^w s«l@#tl.afi. wl%Utm l» st*®* 
is#gsif# g#m#rati©fig f#ir €#®tf»#4 agronorai© #iin»a#t®r» sueli &fl 
%m mm inbreeding pi*#gjmi8* fltis ®spimsi«## 
the, i*p€si*t&s«e "&f feeing mhtm to p»€t»## 'l&yg# mmh&m &f 
koMo^jri^ous 
IS I h&» l.ti te€ til# mttrntrng pesaitel® Wis@s of 
Kdnoploiass l&i i« oytalogiF imw tli« stm% &t setetie €1®* 
of «aip*i:r®€ Ai»«s@s^«»es * ttoa-
ayftftptl© r©ls,ti@.ii« ©f , a«A t^© »e®&aiii©# 0f 
#ir©»©8©«e toaMiitgi fB) im ^m%%,m f&P direct 
or »iits.ti#iial effects.* aeesitr#»«#»*« wmt&tgmm rmtm^ 
^ft&plm,mm%m mA iav#stigis,tl#iist &iii. 
(@) in. agronomy t&r tM© p.ro:€**®%l0m . of aiploiAs, 'itomeaygoma 
utoeks aireetly frstt aoftoplolds# i0fesi^# mis© ©%pr©tfs©A tli® 
Aeslmfeiiltr &t a 8yam#'t.i© irai^iety wim m lil#i 
hl^. soneplfsld ferttlltf* a-Bfi tilgto. 
.||eii#r6.1 agronomie fesirabilitj. 
Wr&m the evite-B## ©m-rreatlr s#ae agrea^ai# 
«.«©§ are ta€l@a%®€ fo.r th& mon&pl&ld setliad of 4eirel..®i>i»g 
li0«o.iygQ»s ilpl#l€ liaeS:.. Mttioagb ttie t&t& tu mt 
mmw a-tvaatag# t& jlelAittg ability of tiie li«©Efgoms diploiA#, 
there Is use tor tiie aetliod ia sossi stiitr pli&sii 
0f a tettting pF0graa» At Idatt a ^F##4#r my well, e®«*. 
gi€ef til# sua. listtmtlons of the iida#0yg©«s dipioli. 
a.p|ji*€>a©li. Mli@a ecmsid^Fiaif soae s.peeifi® 
to saEi'Wiffi .ys'sniti large Btiiftto#!'# of 
llploAts amst ij# Fsst &&%& .bav# shown th&t tli© 
rate 0f a©-tt©pi0iA.|' 40 %,m tkm progatty of s&aopJloii.# 
tli&a tiist -wUieii ©slsteA i» %%& mmitm a&terial.. flias* aa 
laoF@.ss#t Qt ttQnoploids would tie ofetsiaed fi*©a & 
01* a hy •mmblmXns h^aoafgotts 
dipl-^i.a Im tb© tmqm&rkoy in mm& mmf hm 
gT%m% eaea#! 111.8.11! the toFii.els pF®am@@d fr©a erog.©#® .of tli© 
nark#!* »t.ook wit.fa tfet sottr## satei?lal #Qml4 
tireetlf i.tito the fieXt, fiiis ellaittste thm tia® 
00.»s«ffilBg prmmttm of geralaatitig th& seed in s g@i*a.iiiatisi» 
and. sort tag out tbe a.oa.opl.oia#, Oii-e proeeamr® weuia I3& t© 
plaat tli© kei*a©l» -ei©®-©!.! la wemmm tlia liytorit 
.»e®dlirigi wii©R. %hmw distlii.gtt.lib#4, and graw %h& r©~ 
aaittiag ©Has to aaturltr. fbis apprcis©!! m&w UmB ®#rlt 
la, »©i»0 
•fh@ appFi»a.<^ • li® m&mfmt. iw a rf!®«Fr@.3at 
a«l.®iS'ti#a 3pp®gr&ai»- tfe© fr@ttt®ft©y 'Ot TOR©p3.0l.ay 
Aa & 'pmpnl&t'i^n vomlA 1>« tait# i.ow, l>tit In the aiito#«<imetit 
oysi®® pr@Am#©€ fey tte® liigli p#Ffajml»g l4©®osyg©m» 
aipa.©ia Itnm.g tu& t^&qmtkW ©'f greatly 
iii©»a»#4# Is in wUk&U mf li@a©* 
limm aAmntag® ©v@i» ©mittati^n 
S© •©!• mmrlf , lifi®®, tljis api>r.0-a©li tmml4 have 
preiii®©. 
• f&0' »0,a®p3.©i4 *#tl4ai: a&y %e m«@f*t3L far ©K%m'@tl»g llaes 
a »l»gl..e ttt ©Ijje^tive 1® %© &hMm%n 
liK«» mmm'M'im tQ on# ©!•• b#tli Hla©8, It 
that m tettm'bl,© mppmmtM to© %o -nQmrwt tli© 
©#iip©tteRt ln^rei lis-es %« tiplotts hf tli© tt©i40» 
pl»ia, tGf iiafe# tfe.® ®in le ff©a th® #©iiTe'rt@a^ 
li-ne-s# siiA t# fr&m. tU%& sia§l@ ©ross, 
f&e rmte of im a p^ftmlstton ©tiottld "be qiiit® 
ki^.. fli« platt afty 'pmrn- aurliig tti# laitl&l 
#0ii'r@rsi©tt. of tUm :%Mhm€ lines t® teeaos^yg#!!® 4ip-aLoi4i grow 
%U& lular## 3.1a«» tM# #«#. lis# mat the a&mcjpi^Ms 
grewia.^, -ttoefi if tft# eeaeplolds tot B©t py®€tt.e© 
#@.©tor@ In, .tliplr • tM#©1.8,, p©3.1e« ,ri*©» tli# orlgiiaal iiitof»#Ss 
e0ml<i^ fe# ms«4. 'fhrn pos«i,l>i3.1tj ii©t be owp2.o#l:ei 
©r B»l£.if*g tfe@ ftlnn-i,© mrma eros-aing »©a®p.i©M pl&ii-lis 
fro® #a#i fhk® mm^ mm-wm tia#. 
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Farlmps tiie sottaploM aethot will find use la a oos*-
i^eFg©.n:t l»pr0V#neiif p^orr^t is viilQh &m mttemptB to aftt 
•€@s.li*afele ohameteflstles' omm liiie to aii,Q%fe@T hj & 
to&ek®p©sfling pr^grsM* Again it %70n3.a be ftesimble to start 
witli X^mem vhl&h p&®s#a tiiron^ tiie iioii#ploi<l 
.Stat#,, -th&r&hf i;a-«ii»#aslttg the fi*eciweii©y af s^ii©p3.oiaj i» 
Irnte.!* ge»«i*s'feion^>% this ©is© omilA extr&et 
ffioaoplolAs at auj «tmg« lii th© baekwcsgsittg pi*ogm» ant on® 
wotild. tiaTe •ti#a©ryrous lia©»., 
lnc»tli.er tis# aaj ¥e in iisesat r®gla1ssri©0 prograas* 
this approach, wottld profit® the 0pp0Ptniii1».f for isakiag all 
seleatiotts feetween heaogygottg iin-es* fii© disease r®a<?tlori 
wo«ld Ije i«io.oiif#ttiid#d -with €#gr®e o-f fh® iiu©-
#es.s of tills |;>ro0#a:u,i»e vomlA. las ia tb© alii3.itj to ofetalu 
l&:rg© immhmm ©f li^aosygotis diploid lines» so timt th@ 
prosUafeilitf of o%t»&iiiiiig %Um resista.ii,% tjpmM would 
iiigli* A poptilatiois of Imrnmyg-oue SSplo'Ms wouM 1>® 
tieMSgary t0 offset til© dis&d'rantage® ©f iiot being able to 
«el©et within tli# emrtf segreg&tiii-g geft#rati0ns. Aicaia 
tii@ a©u-"oe aaterial sh.#ttld hm-® h@a#^jg®«a €ipl0i4s In it® 
pareatafi© to iasiir# that larm of 
ploids eomld Ije ©"fetaiaeA# aost resistant liaea oould . 
1?# plaeet into a i»®®ar^ ent pru-gma. 
tlm rnhmw ar@ p^r^sewt©-!! a® TsossilJle «aes 
©f tUm «#fi©pJ.si€ »«tlio-€ ill a fcrs^aiug iropm®, Soae or all 
iifty fis### mses 1sa«.ed on %Um premtm® %hmM. 
tlie Fat« of laonoploldy Is laerea«©€ ia tlie pfegeny- of acme* 
pl©Ms.. All ttete lises assmiie a liigli rate ef ii©»#|5l©lily 
aiiA ,a higlt mte pt 4©ttfellag. It la eiriiewt tliat 
ttsAer present 'mndlttrnm eonsitemble prepamtlon of th# 
pepml&tilon lay the tor#©€er-ts re^W:|.r©<t stapling is 
efftetif©. feny toreeters iwAeitfeteAly fe©l tbst th© ftaomut 
of l&feor ariil fafttiiti©# pf»©e©ntlj requlwA to olstalii 
U&m&%Tgm» &XplmlAm is p.i*©lillj.j|,tif#» fhis e»|tia@iz©0 the 
iaportaaiae of .tispro^lufi tia© present te'^Untviue* Miteli marm 
effort sb#iiXA BW nrtsi on firiaiii,§ iae'th.©d© for liter#aaiag 
th© Ittlti&i mte 6f mofiopl^idy, tlsns eltiii»atifig the eostilj 
prepamtieii of tlie p&jMtfitXon as eleserlfeed sfeo're. 
prej-reaent of tfee te<3lirtiq,ue Is neeessayj^- It the aisthoa. is 
to 'fe#©oa8 msef^l to- %tm bresAei*# ©»©« It is «J®sd«stt*atea 
laipg© wmmbmi^a ot ncnopXold® ©an "be olatalned easily| 
tile <m.rm"bTm3.QTf» will ma€si»:i>t©43.y propose additional iifas 
Tor the rnethot.* 
On tti« b:SSi« of tM© eQfieliasloiis present#! in this 
tbesls, a tern fB^ommn^atlQms oaa b© naato for the u^e of 
tJa© Bioa^plolt aietlwi in tfa« laaeftlst© fmtape. First* it 
%m li#p0d rLut. other workers will staSy different poptila-
flon© froii ihosf need aa<l ©Ijtaiii additional eTideae® 
0fi tin© mlldltr O'f ©oiiQluBlofts. 3eeoti€, it is siigge#t@t 
that s eom ipead a saall aaount of tiras learning 
tlie teeliaiqtts fejr B&mpling Bmm p0ptil&.tioiig la wlileli. lie Is 
inttrestea# tt Is propoaei, tf B a b*»e@4#r eoBTert 
M'&mm of His lutereS liass te tiaaogyfotis fliplatflg sn5 Im're 
tlieii r®n.€.F i©r nm in profmas slailai» t© tlios© Aescrllsed 
If vSttefa &ppr^m.A0B pmm pm.mtie&l* Fotirth, It is adfised 
t&at m hre-e^er giw& s©ae eaFef'al tlioiight.to the p©ssiM© 
us€ of tlae m>ropl#lc1. aetlioi. in his own Bpecl&l sitmtlon,* 
-91 
Brnmrnt 
%, mwm we-s?# aad® aTailafel® 
for tmtlmg by Br. S. 3. me B^taay Beparlmeat. 
fli#se 4ip3.0l.ag w^m r#i» 
Atoilitf im %m^ ^gxX eEt^ie# ia tm@«© teats, 
in©ltta.iBg %%9 mwmmM mrm w@r® Mm mmm^a to th® 
teat test#?, I#aif x It©5#. fli« ms# '©f & dent %eit®r per-
m%ttm& til# ©mlti&tl.ea ©f tli© sif©#t mrm. mteriml hf & mm» 
Tm%loneL% dent mm yi®14 trial. H#»©«yt©ms Aiploids fros 
#©14eii Oress: aiift Stiff Sya-t^ati© v&ri©ti©.® 
w®r# ©aapar©!. w%%% ratt€#a infer## li»#.i fp&m tfe.®ir resp^^tiT® 
popii3.a.tl@ii®. 
2. la tlie dr©ss Isataa 23 3i©aosi|'§©«® 
diploids were witli 3f raai©» Him#® km 1950* 
a©apa.r®.tife a®aii w«r« 61.® ant •^ms^lels. per aere, 
r^ftpeeti-r#!!*. tfe# of %Um^ w#r# .not aig-^ 
aifi^antli' diff@r@at. ^raplis ©f tii® fr©qti®m«y distrilimtioas 
of theft# grattpg were f©.ry siail&r. 
3. In th© Stiff St.&lfe Sriitlietie poi^ttlatiaiie 31 
,gotts diploiaa w#r«> @0«p.ar-e<l with. 35 *iiis#l@©t®i. Sj lines «yftd 
witfe fiw «©le#t©€ iabret® ia If51* m#aa riel^s'*©**® 56-»'i'» 
58.1 &r€ 6q*1 %tt«ii@ls per a«r@# renp-aetiwlr. la 195^ 
43 ti©«os|rg<3tis ti^leid® w.«r@ •eoiipd.rat witM 38 tttts#l@«t#A 
S| liaes aiiA wtth fl-r# s®le-#t#A lmte@As.. . K@sii. y-laia# w©i»@ 
193»8, 103..S a-nt ff,5 feasliels per rm&pmnt%rmXw* 
tl*@ «-aat lime# wm% ©lff#r®ii©e« 
©&^ y@ar tfa,® liemeafg^w. €lpl.®Ms su'd tii©,. 
labrets w#y« net slgnifi#a»t. fli® 8@le#t#a wmrm 
•mt signiflmwtlj' tlff#r©st frem me ©tli©p two ,gr©«p8. 
#rapto.s ©f %li©- Sl«tritetioni ®r tli© 
aiplQMs am t&e iBtoreto, w#r@ slailar. 
#. Froa turn one ,fi»©a 0#l<ie.s Or#g« B&at«a 
&iit tUe , tw© yemr* s #&*•& fro.® S:tiiff Ht&lU BfmtUetl® 
^©pmlat'ioasit ms eoii©lm€©€ tMat %im ooaljislBg 
&t s mnrnm group at h^mmyg&v^ diploids l® littl®, if &myt 
4iff#reat fmm tU&' ©©steialag a'bilitj &t % randoa gromp ©f 
«ssele©t©4. llttts,. &t l©&®t for tli# 'p^pmlatioiis 
stw€i©i. ft 'WMM #ii1s t&afsiail&r st«ai#a- ©a otii#r 
p©|5«l«t4oad were ia#ii#esarr miidat# eonolwaiems. 
5. . Si.iigl# <ir©s«e# 0f .»<»ii®p3.#M, plants «ir©#s@4 t# tiie 
t##t#r gitir® significantly gr@««@r .fiflii- tliRii-. tii# .fe©tt#iyg0tts 
aiplQias tr&m "111© gaa@ |>opttlsti«»* aro»#- Bmmtmm: ffa@ 
following year a riaid %@«t wi^M reaa&at gave similar 
resttlls* Sitt## &. "b-i^logi#*! ©SEplss&.tlua of tais •r^la.tioa* 
skip, ©irident, it was s®B'©1»€«€ tkis sig-» 
nifi-esR#® m@ <tua %&• tfe©' ©lia.«©© of B&mpXtng, •• 
$* thm foXlowiag tli,##r#ti«l w^m 
(m) fr©t«®»ei®® of i-fg0-t#s &11A gaw©t®s of m 
yieia potential tm. a pop*il«ti«ii.#. i'tol ^»par&tlT@ 
@m6i#a.©f #f «el.e#t4c»a l»stw®®'ii aygcit#® «a€ {©•) 
#f Ii0®dsyt©«s i.it3^@l€s and Iti* 
in tiie lialt of iii"lsre®€tttg, |€) e#ai5ftp«.live: €|.:S-ti*ibM'-
tioiie o.f ayg©t#®- sua. fe#a©sy§etts fF©ii tlie . 
^ m€ {&} mmpArmtirm memm »n€ mr-
%mmm of a.yg#fl# ana li0»©-sM©«8 t|pl,©-t€ €lstri%ttHo.iit» 
F3f»®a. ttis •mm»%^mww§. m& »ftmii%ag@s wer® 
fw tti# hoa^sft^M# 41pa«i€« wli#a «##€ in liyferit 
<5©atelitAti#a* 
ft M €igem«-sl©a ws®. mmmwm%mg th^ mitt® 
and liii|.,tati©,it« of m# €&t« pr©##at#t, in tbls tUe 
aigfiifieanee of" laoaoploM lim'blllti',. aeMa-aity of !!©•*• 
S, SEi^ © to ,pr®€«ii© l.arg« mm^mrm , tto© p®®-
simity  of  ««#«-  f«sw t i l#  a®»#y3.-0i€ aet l iod,  af i€  tUe 
for tlie lM©4iat« futur©. 
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Pi?, #, F» i^mgrn# ror teii aftiir sttgf^stloas, t# 
Pr..- S* CS46.:ae wli0 fwaiefeeA t&e &0®ogfg#tt$ €ipl.©S.a« 
f#r and to Iowa S'6:«t@ 0oH«g# foi* its #«»«&«• 
.Amlfsts' @.f &n Unfealaneet M.%tlm Bqu&m 
fta,® ©smriaae© aaalrsis of mxpeTlrnemt 3, a 9 x p 
#qiiis,r# €#alga ef t&F## repXieatloiia j wan e^avealentiy 4iTiA©4 
iat© r&mj* ittps •©»»«#r&t#A fee2.a%% fiie ©©mri&a©© 
:»i« 6f mrlet&l yielt p^r p1»©t) ©tt iflaud 
|amfc«r of plants pm^ plet)-- S%.aii,a wa# ®oa@Mer@d thm 
ia.d@p©iit«Bt mrtaM#* All %&h%m memMlmeO. •mt&r to tafelfs 
la tlis ©f tM® tiitsis, 
i. fMe €ata ftmaiae^ to s#e if iiftaad wef# 
ttpeiiieat Tarl#tai fS.©l-«l , fii&t mrialiilitf 
%n. Bt-mA was mm t# en-riF^am^atal ra^li©*» 
Stiaa 1# iwlie3?#Rt w«rt«t©ise8. ©f tfe® mrleti.©# 
OoB,flra«ti©it Qf %lii» iiia®|>eii4eiit *«a n®«@ssftrF 
%-o iftsmj*® tli&t ©as #f tii# se.awpMcifis of mwmwl&.nm aa&ljai# 
was fialfi3.X©i.» t#st this relatldiisliip the ,*»aii€a»ls©A 
BsmtfBte #f as- km faMe 6# w»i «•&©€•• 
ws ©litaiiiet %i!ii©li %ra« not •glg-nift.e^Mit* Fr©a 
tfeJt® it was aonolud®# t&at t&@i»e was liltH# &r fi© mrletsl 
©ffest an .liea#© tn® ses«»pti#ii «iiRls stand w&s in-
t®peai.©at mf ^srtet&l. ©ffest was a@©#pt#€# file faet that 
all wmw% t&p ^pemB-m to & ©©bs^u tmter womli t©'ii4 
t& t©. thB mllStty ©f %to© 
thrm ot m,'X'%^nm wmm 
mmMmmAfft yteXd, ,rA®M x @t«d, .sad mtmrn^* fh®e# i#@r® 
ia tk# «8i»3L mmmmBT &r® pr»s©ot©A ia f&W® 
3, •fii,# wr# wmt »€|tt:8t«€ t# & @©Moa st&ait. 
Fptir 'r^gr^sfiioa ©,f jleld om ealem* 
Xat#a. «i®se smd tlie- S'«mr®# fi*©a wlii©k ©al©M» 
.|.al#,t w@» a.« fdllowsi fmm r©w«| Q*f$f2Q- fjro®: 
«ol.-tiaasi tmm mm& o.3?f0t-fF©M mvimr* 
Sl,ii#e thm tma^' mBttkm%m%m 'mwy slffltiar.# QII© 
»Al.@mla%s€ 0WTm:9. •ft.ffftt# wm #*©s®a f©-** t»® ftajmst* 
fli® ms« ©f #aiy ©a.# «#®ff3 cleat &1®# tli® 
A new of yl©l€ m.s ©Mainet wlisa ttoe flelA 
weight ©f ©&©& pl.®t wmm were sade hy 
Wm f^lMwtms 
% • weight of the 1th plot, i « i.,t,»*.E%3| 
to -* ©0«ffieient, 0.37902| 
Xg m a«ffli>er <»f pl&fitfe la tii© ith. plot,. % m l,a,,... 
X * «©aa st&ftd p&v plot, 52.? plant#-. 
•fM« &4jms-t®€ tmtmXM w&m -©Waiaed W of tli# 
a€|»»t©a jl©14s ©f#r til# tfer©© ipepl,$,@s,tl.eas. 
A •iii«©ya«.ti'r® t© stjusttof ©&#i piat m 
€®s-ei?S.%#i. •e.^ow® woald %« t& tM© wmrtrnty 
mh 
fite st#p ms tli© r&w m,m& eoXtiJBii 
e f f m r n t  t m m  tli« total#.,, B®##r© Aoiag Wits, 
li#w®*®ip.#^ wmm mmmmtmrnM t©',: ©0# if- tii® Aiif#r»a'll#» 
S,». tk® ra* a,iiA ©olttan, WA» l&rg# mnmrngh 
to: li« wwtlt. r««#'r#riag. It ^ ••was 'tiiat 
s«#h. infom&tion ©ould %« lgii©jp#«,»- fliis ms 
.f«:e,a.#li.@4 W ©alottlfttisg- t|i@',-mria»©@ •ijf ^ w&mt^tw, 
AS.tfmmmm' with" •«€ without the utilimtioii of mm- sat 
' &tt-t' tli# tw©'. m,m pr-e@„6at#€ lBel©w. 
Thm am&3.y®is &t ' f'tii* jl-eM wm fli© foil-owiag 
t&T m f M -f .r«i>ii@s,ti#-as 
ws® its#d t® ©#%mis tile ftTemg# €>t & mi*i@ta3. 
k * ammbey ot itea« la a row or ooltmn} 
W <*, iHT®!*®© ot tTu& error aR<t 
Mr aad We * iiiv®*'8© of true row #©liBiiii mri&s©#.» 
resp#©tiirel^. 
By 1* »,», ,&nd 0 tjie- #t«is.r#® for #rr0i»» 
rws, &«€, ^oliiJWtSr r©spest.i"r©l3r, the %rmm w0m 
tstlBat#a fey "til® f#13L©iri-iig foraalasf 
lli©» %ti-e rew &mA .mlmmm mmlmg 
tr&m tii& 'Aata IW « 0.1003* Wr'* a»€ We * 
t.#3.«3->, th.© r&rlmmm &t m mri&ty €irif#rsa©e w&m 
[w?-2w' ' * wSsf • It]' 
to. -fe# th.@ r®w cs^tiasa 
wa,« lga0»4,, 4"S.« * '* *• ®:» mrlaii®® 
thmm-•• i€#alS.@&l wmim» ifidl@at«4 tbst- %Um xmw 
mmM t&®r#.f®r©, mmtih 
tioa-wfts lga#reit wto®ii. %h« t@tale w&m ®©ri?@tt®€ 
%j rmmoring tte.© raw aa€ cjolMaa dUPimt. Sainttlatiom# w«« 
fiis® 'fef lgit»riag tfa© mv aaa esl^nn inf'©r«AtJl©»-
fli« follQwiag foraala# w#r# a««€ fmr tk® 
fmp pemo'wti^  tus  mv'  mmA QQtmmn tmm tJte  ' 
•a.djmist## mri#ty total# |pr«¥lo«9ly a4J*»t#d t© &• mmmmm 
StsatIs 
Crj * ^ [^3Cr0w tet-sll^pi »• @ir®r replJlratios# 
all %m .|i»©w|.g»|^, and 
%| " ^  |^3'-<®oltuaa mmi* &.!% 
%i«»» ®r all %m C®©lwa)^|J 
6 « mmmmtlmmt P » »w aiw^^r, s m m -©olttaa 
rnvmh^Tt 1#2,.-.. «»fl I « 1*1*3• 
m# mm &f' fte# »bmm fomuX&s g*^« 5^ t#«»# 
@m# f®]? i*»w ia. and -©-n® tm 
^oltMon itt ea#fe i»dplieati®ii. fM# t«»« *@i»e ii#©€ 
ia til©-agmsl-»a»ey toy aAdiag ©jp »'ii%tFa@%iiig tsto® appropriate 
t@im atoorslag t^'wMeli mw &mM mXwmm tli# mriety 
in €@#:igia* ttoeF® w«-r# r©-pl.i»ti©as, 
wmm rnmm to rnvmrnt emh mrlety tm%m,l* 
W&r ©*aRini«, mri#*r t vmm mwm&tm^ frmm 2 
I l» It i rnQlwm h ta^ il®p. 2» aaA 
rr®« »w 2 &at m^tmm € tii l«p*, 3. 
